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IBSTiaCT 

In 1975, the Montana Board of Regents charged the 
Commissioner of Higher Education with reviewing the five Ph.D. 
programs in the state that are offered at more than one campus i 
microbiology^ botany, zoology, chemistry, and mathematics. Teams from 
other universities reviewed the programs and submitted reports, with 
recommendations. The recommendations are that (1) both programs in 
microbiology be maintained; (2) both programs in botany be 
maintained, with major improvements required at one institution! (3) 
zoologists be given access to Ph.D* program in biology at each of two 
campuses, consolidating several existing life science programs; (4) 
both programs in chemistry be maintained, with no major changes; and 
(5) both mathematics programs be maintained, with major improvements 
desirable in each. The universities concerned are Montana State 
University and the University of Montana, The reviewers' reports are 
included. (Author/MSE) 
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PREFACE 

Before t turning to the substariGa of my report on Ph,D, prop^arns which 
exist on more them one canpus in Montana, I would like to make a few personal 
comments and observations. 

First ^ I would like to compliment all nine departments which house the 
ten pro-ams under review for their professional conduct. Second , I would 
like to thank the administrators with whom I worked for their cooperation 
and helps especially Dr, Irving L. Dayton, Vice President for Academic Affairs 5 
Montana State University, and Dr. Jolin M. Stewart^ Dean of Graduate School, 
University of Montana, 

It has been my awesome responsibility to recomnend on the continuation or 
elimination of ten doctoral prop*ams. In so doing ^ I have errployed the reports 
of the outside review teams; conversations with administrators ^ department 
heads, and faculty about these reports; and forrml departmental responses to 
the reports and to a draft of parts A and B of this report vdiich I::fent to the 
campuses before v^itlng a final version. 

Ihls much due process has nmde the review process a lengthy one^ but a 
better one. This is not a rmtter to be taken ll^tly, Wong decisions could 
harm p^aduate and tinder graduate academic prograjiTS irreparably, der^ educational 
opportunititis, affect the careers of dedicated scholars who have devoted years 
of hard work to their university, and discourage fine young faculty from 
continuing to work in Montana where rewards ouher than appropriate salaries 
are available* 

People in the universities are not the only ones who could suffer from 
the wrong decisions, Itie universities serve the 'state in many ways; some of 
this service is reflected throu^ Ph.D. pro-am activity. We must remember^ 
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however, that proip-'arns of suBpect quality run counter to the whole concept 
of eclucatlon at the doctoral level. A doctorate given In Montana should be 
a bona fide Ph.D* and a quality Ph.D. V/e must also be concerned with 
priorities In corTmlttlng resources and considerations relating to role and 
scope in addition to the concerns I have already outlined. 

This is an extremely serious matter. The report deserves a careful 
reading 5 and I know you will give it one. Everyone who is concerned with 
higher education in Montana must read this report and the accompanying 
materials v/ith the utmost care. 
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BACKGROUND 

At the Septentoer^ 1975 meeting of the Board of Regents, the 
CorriTiissioner of Higher Education was charged with conducting a review of 
the five Ph.D. programs which are offered at more than one campus. These 
five pro-ams are Mlcrobiologr?'^ Botany ^ ZooIoq^^ Chemistry ^ and Mathematics. 
As Deputy Commissioner for Academic Affairs , I was given this assipiment as 
a top priority task (along with the review of teacher education pro^ams). 

During 19753 action proceeded along two fronts, I began (1) discussion 
with the AcadOTlc Vice ft^esidents and Graduate Deans of the University of 
Montam and Montana State University and (2) establishing contacts with 
professional societies to secure prestigious reviewers. The universities 
were permitted to challenge reviewers for Just cause* Two such challenges 
were made. In each case 5 the challenge seemed warranted ^ and another 
reviewer was found, 

Follownjig a series of meetings with appropriate campus officials ^ I 
submitted my proposed review guidelines to you. After making some useful 
additions a^eed to by the cainpuseSj on January 2 5 1975 you promulgated 
the final review guidelines and criteria (see attacliment #1), These 
documents required the departments to compile extensive reports on the 
nature of their pro-ams and the quality of their faculty 3 students 3 aiid 
facilities. Copies of these reports are available at the canpuses and the 
Office of the Comnlssioner of Hlgier Education, (The bulk of these ten 
reports prohibits attachment to this report. ) 

The reports v/ere mailed to the reviewers at least one month before 
they visited the cajnpuses. Reviewers were also asked to Indicate how they 
wanted to spend their time on cainpus, Bnphasls varied ^ but the reviewers 
interviewed ^aduate students, faculty, and administrators, examined 



dissertations 3 and otherwise conducted their reviews In a similar manner. 
The reviewers' reports were mailed to the campuses upon receipt in this 
office. All departments have responded to these reports, 

. I held meetings with each review terni to go over the purpose and 
procedures of the review, I toiew in advance the reviewers were rmn and 
women of professional distinctions I was further topressed by how con- 
scientious they were In carding out their asslgTments, Topically, they 
spent a day and one-half on each campus. In some instariceSj the reviewers 
wrote separate reports; in other cases 3 the reports were prepared as a 
Joint effort. 

The review teams included professors f^om both regional and non-- 
regional universities. The Institutions represents were Arizona, Colorado 
State, Idaho^ Michigan State, Oklahoma State, toegon State, Texas, Utah and 
Wisconsin* 

No reviewer recorTinended elimination of a pro-am, thou^ two reviewers 
suggested prop^am re^-structuring, and nearly all specified problems, The 
reviewers said (sarie more explicitly and forcefully than others) that each 
Ph,D, program Is of sufficient worth to warrant retention in one form or 
another on pounds of acadCTlc quality or service to other parts of the 
university, state-, and region or on nrare than one of these counts. In some 
Instances, however, they called for proff'am ImprovOTients of sufficient 
magnitude to warrant serious consideration of whether or not it would be 
possible to achieve the jjrprovements with the lljTited resources available 
to the Montana University System, It is Important to note that retention 
was recOTTiended as the • pro-ams now stand. The Improvements were not 
mandatory for program continuation. 

The reports of the reviewers could not be construed as efforts to 
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"whitewash" pro.^ajns. The reviewers seemed candid and made Incisive 
criticism^ as well as laudatory corrrrients. They pointed out both rrmjor 
and minor problenis. They defended the general value of a Ph.D* progi^anij 
but they were willing to spotligbt pro^ani deficiencies. For these 
reasons 5 the ^ reports of the outside reviewers were invaruable. No fair^ 
meaningful 5 or professional effort could h^ve been accomplished without 
them. This pi^ocess is eiTployed nationwide ^ and it would have been unthdnk^ 
able to do otherwise in Montana. 

The campuses will respond to rr^ report which will give you additional 
infonnatlon in preparing your recoTmendatlons. The campuses will also respo 
to your report before the Septerrtoer 13 ^ 197^ Board of Regents meeting. Copl 
of all pertinent correspondence will be forwarded to merrtoers of the Board of 
Regents, 

THE PROGRAMS AS EVALUAIED BY Tm REVrSWERS 

As a professional educator I have the responsibility to respect the 
reconmendatlon of other professionals, a^iefly^ here are the reviewers^ 
reconinendations. Their reports are appended as attachments two through nine 

1. Life Sciences: 

a. Microbioloar (attachment 2): maintain both prop^ams; no 
major jjnprovements needed, 

b. Botany (attachment 3): maintain both pro-ams; major improve'-' 
ments desirable at MSU. 

c* Zoolo^ (attachment k)i provide zoologists at both universi- 
ties with access to a Ph,D, prograTi in Blolo^j which would 
consolidate several existing pro-ams in the life sciences at 
each canpus; some IfTprovement su^ested for both pro-ams. 

2. Chenilstr^ (attactaents 5 and 6): maintain both pro-ams- no major 
linproyements needed. 

3. Mathenrntics (attaclments 7? 83 and 9)' maintain both programs; 
major iinprovements desirable at both campuses. 



As a staff ment)er of the Conmssioner of Hl^er Eduoation^ who is the 
executive officer of the Board of Regents, I have the responsibility to 
explore the reviews further and develop altematj.ve courses of action should 
it be decided that any of the pro^^ams should be discontinued. The Board of 
Regents governs the Montana University System as a system, 'me reviewers 
took note of the interaction of programs with related pro-ams ^ but^ of 
course, were in no position to toiow or to detenrdne statewide priorities 
for improving higier education In Montana. SlMlarly^ some iwlewers 
considered the role and scope of the universities rather directly but^ agaln^ 
the Board of Regents and the Coimilssioner and his staff are more deeply 
concerned with this matter. 
1. The Life Sciences 

The MicrobioloQr departments at both canTpuses received excellent reviews 

from a seasoned review team which earlier had recoimiended temilnatlon of a 

Ph.D. program in Microblolos; In Louisiana (see attachment 3)* At both 

« 

universities 5 it my be that the Microbioloa^ pro-am is the strongest of the 
three life sciences projp^ams which were reviewed. This seems to be the case 
at Montana State University* Its Microbioloar pro-am was judged to be of a 
quality comp^able to the University of Montana's Microbiology pro-am, but, 
as we shall see later ^ the Botar^ pro-am at Montana State University was 
evaluated to be of lesser quality than Its counterpart at the University of 
Montana and^ on the Important criterion of faculty quality as measured by 
publications 5 so was the Zoolo^ pro^ari* 

Before commenting on the pro-ams of the Individual departments the 
reviewers actoiowledged the mportance of Mlcrobloloffi/ a. a discipline. 
They asserted that "the discipline of mlcrobioloE^ is. . . located at the 
'cuttljig edge' of science as evidenced by Nobel laureate awards and related 

10 
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recognition progr'ams'' . llie reviewers also considered Mlcroblolo©/ to be 
a discipline in which there is "a rathier good marketplace'^ and claljn that 
"students origJjiatjjig from quality pro^:^ams are often able to ohoose from 
several opportLmltles'' (p, 2), 

The reviewers raised no serious questions about the quality of either 
pro-am. To the contrai^yj they believed both pro^^ams to be strong, -Jhe 
only remarks which could be construed as critical were relatively minor. 
They referred to facilities at Montana State University as "adequate. . . 
but not overly impressive". They stated that the Unive-rsity of Montana's 
"funds for supplies and expenses ^ travel 5 equipment were inadequate" (pp. 5-9), 

Laudatory corritients were far more extensive. The beginning of the 

sunination sets the tone for the more specific cornments (p, 11), 

The state of Montana is fortunate to have str^ong doctoral 
pro-ams in Mlcrobioloffi^ in each of its two major universities, , , 
these two pro-ams do not duplicate, * , but rather complement 
each other. As a result ^ a very strong reseai^ch and academic 
base in limiunolo©^ (Immunolo©^ and Imiuno-chemlstry) has been 
achieved and the faculty and programs are recosiized regionally 
and nationally^ in their respective areas of expertise. The 
prograins are tied with iriportant pro-ams such as. • , WAMI and 
perhaps the future Veterinary Medicine program at Montana State 
University and the Infectious Disease Center and EocV^ Mountain 
Laboratory for the University of Montana, 

On all the major review criteria^ except facilities , both departments 
received specific praise. At Montana State University, for example ^ the 
reviewers found "dedicated faculty," "high morale," "a well defined need 
for the doctoral prop-^am," a student domnd which is "very hi#i," "service 
to the people of the state," "a very capable group of young scientists," and 
a record for attracting outside resources that is "very good". The review 
of the Montana State University pro^^am concludes with a "word of caution" 

^The ufiderllning is mine. This Is one of the most laudatoi^ cormients made 
by any reviewer or review team about any pro-am, 
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that Is not a critical Qonment: two especially well-recognized micro- 
biologists are lirged to reduce administrative and departmentally-related 
activities (pp. ^^7). 

Specific coiTffnents of praise about the University of Montana's Micro- 
biology pro^-^am began with a corrment that "The course work and content 
of the doctoral pro-am, . , are adequate in breadth and strong in 
specialties" . Faculty and students are "cornriitted" and "well prepwed" 
and have "good morale". The reviewers believe "the student deiriand is good 
and the quality of students indicates the overall strength, , The pro=- 

^am is coninended for prep^lng students who can find jobs^ Interact irig 
well with other prograins^ serving the state^ and attracting outside resources. 
Pinally^ "the University of Montana ^s research program is visibly strong" 
(pp. 8^9). 

For a recomriendation which ^ if followed^ would affect the orgmlzational 
location of the University of Montana's Mlcroblolos/ pro-am see attaclment 
4 5 page 10. Joseph Ba^araj editor of a professional Joimial in Zoolosr^ and 
ft^ofessor Kenneth W. Cuinnins^ an experienced reviewer ^ suggest one Ph.D* in 
Bioloar at the University of Montana with options for students to major in 
the fields of Zoology ^ Botany oM MlcrDbloloa;. The area of emphasis of. 
the Blologj^ Ph,D* would be different from degrees awarded at Montana State 
University by virtue of the faculty strengths and research interests 
(see the report for details). The recomnendation is further supported with 
the following statement- "SJjice modem Biology is functionally oriented 
and hl^ly Interdlsciplln^T/^ there are both philosophical and' practical 
advantages to a broader context within which to offer the Ph.D, dep^ee" 
(p. 4). Tills recomnendation and the reaction to it at the University of 
Montana are discussed in part C of it^ report (pp, SS-^SB). 

6 
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The Botar^ pro-am at the University of Montana received a higily 
laudatory review (see attachement 5). Two University of Wisconsin re« 
viewers 3 one. the holder of an endowed chair ^ state that "the pro-am Is 
hl^ily respected nationally for Its slgilflcarit contributions to effects of 
pollution on the envlronrent" and specif^ several other areas of excellence ^ 
such as taxonorry^ systoimtics^ and morphologr (p. 5)* 

Specific areas of strength taclude a faculty "that Is well oriented to 
its overall professional responsibility of teaching and research". They 
speak of '^unusual strength In ecolofflr", Qie faculty mrtier is "widely 
reco^iized as ari international authority'* who has been of "trffliendous service 
to the/ State of Montana, and the nation"* In addition ^ the reviewers conpll- 
ment the University of Montana ^s Botany department for strong Interaction 
with other dep^^ments and federal agencies ^ its capacity for obtalnlrig 
external supports and for providing strong leadership at the department head 
level and above, (pp. 5=6 )• 

The sole weaknesses cited were, first, lack of rapport between the 
School of Forestry ^d Dep^Ttment of Botany. The temn surest s "atolnistra-' 
tive review" of this area. Second j the Botany Department has "considerable 
equipment" but "Inadequate" space, too few and too small laboratories ^ and 
a g^eer^ouse situation temed "deplorable". Ten times more greenhouse 
space is "urgently needed",^ (All citations are ft*om pp* 6-7 of the Botany 
review, ) 

* The Botany Dep^tment concurs with the need for space (attachrient 10, re- 
sponse 111, pp, 1-2). Administrative review of the relationships between 
^tany and the School of Pores try is forthcoming. 



7 

13 



University of Mont^ia^s Zoolos/ pro^aiTi received more critical 
coniTient^y thaii did the Botany program. The reviewers cited a lack of 
courses in physlolo^ and assert that "Genetics also seons to be weak and 
replacement of a lijiffiologist is required" (p, 1), Another COTment relates 
to the need to "Increase the level of outside support for ^aduate . level 
research" (p. 9). The publication record of the faculty was described as 
"fair" 3 but with "promise for the future" (p. 7)- On the clearly positive 
side 5 the reviewers believe that "the Ph.D, students at the University of 
Montana are definitely of a quality" (p. 7)^ 

to simiary, two of the three life science dep^tments under review at 
the IMiversity of Montana were reviewed in positive tenTis^ — ^Mlcroblolos^ more 
so thaii Botajiy. Zooloa/ received a mixed review^ but on balance a favorable 
one* 

Reviewers believed the Botany pro-am at the Mont^m State University 
(which^ along with the Zooloar Ph.D. ^ is offered by the Biology Department) 
to be cle^ly of lesser quality than the University of Montana prop^am. Hie 
guidelines and criteria used in all of the Ph.D. reviews stressed quality. 
These criteria also address the question of the need for the progrTOi and 
the consequences of pro-am elJjninatlon. Althou^ the reviewers ^e critical 
of Montana State University's Botany program, they cite the adverse conse- 
quences of elimination and the general benefits of having a KitD. (whether of 
uncertalJi quality or not) to Justify non-eltolnation. They are also optdmls-- 
tic about the futile (see pai^t C. p, 23 of report for their rationale)* 

The reviewers specify the strengths and weatoiesses of the Montana 

*Vioe President Bolle, Dean Solberg, and Dean Stewart assured me that the 
lirmology situation will be rectified* Genetics is offered also in other 
departments* Ihe University of Montana's Zoolo©r Depwtment's official 
response (attaclment 10^ response v) outlines a plan for Jjnprovlng its 
record in publication' and attracting outside resources* 

14 
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state University Botar^ pro-am In the following way. The Botany reviewers 
commend the depio'tment ' s (1) course offerings In plant physlolog;^ (2) two pro- 
fessors of high caliber 5 (3) ability to secure external funding^ (4) facll- . 
itles and (5) excellent administrative leadership (pp. 2-^3). They criticize 
the department 3 however ^ for a lack of professional orientation in about 
half the faculty 5 a small staff and lack of balance with two areas "In 
critical need of conpetent representation^^ a lack of resett^ch orientation^ 
low salaries 5 and need for tectalcal help to relieve faculty of mundmie 
chores (pp. 3^^). At one point in the report ^ they call the University of 
Montana *s prop^am "strong" and refer to the "necessity of a strong one at 
Montana State University" (p, 7). In so doings they Imply comp^atlve 
weakness In the Botany pro-am at the latter tastltutlon. 

^e principal criticism of the Montana State University Zoolosr proff*am 
was that only one or two faculty merribers approach an average of "one paper 
a year" 5 which the reviewers cite as the nonn for an active biologist. 
(In r^y view 5 this Is certainly a fair. If not pemlsslve^ nom. Both 
Microblolosr departments and the University of Montana's Botany and Zoology 
dep^tments meet It*) 

The Montana State University zoologists, like those ft^om the University 
of Montana, were rapped on the toucld.es for not generating sufficient out- 
side funding. 

The reviewers believe that the Montarm State University ZooloQ^ prop*an 

needs doctoral level coi^ses in genetics , physloloffir, and liimology. 

They point out that three WAMI faculty mertoerSj housed In the Bloloffir 

* For a rebuttal of these charges 5 see Montana State University's response to 
the Eotaj-^ review (attaclment IO3 response Iv), 

*^ and Points rebutted by ^ofessor James Pickett 5 Chairman^ Bioloffir^ MSU 
(attachment 10, response v, pp. 3^5). 
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dep^^ment for aiiiiljilstratlve purposes 3 could teach doctoral courses (p, 2), 
The three people In question are youngs already product Ive and promlsljig. 

WAMI pro^an^ research ^ and plans for continuing education In medicine ^ 
however 5 occupy their tijne. 

On the positive slde^ MSU's Zoolo^ program was praised for the high 
quality of Its students md the strength of Invertebrate Zoology as opposed 
to the University of Montana where vertebrate Zoolosf , thou^ called "old 
fashioned^% is the stronger of the two fields (p. 9)- The reviewers also 
considered the Montana State University progi^OTis to have rrore offerings (p, 3) 

The reviewers stressed the difference in the orientation of the two 
Zoolosr prograiiB, Montma State University ea^haslzes applied aspects; the 
University of Mont^m's prolan is mrm of the "older classical type"' (p, 3)- 
lliey fi^ther point out that Montana State's Zoolos^ prop'a^ Is environ-- 
mentally oriented (as Is Botmy). Graduates ^e trained to obtain positions 
as resource mmagers (p. 2)* 
2, ChCTlstry 

The Chendstry review team praised the pro-ams at both universities, 
Ihe reviewers 5 Dr. Peter K. PteOTan^ Oregon State University 3 and Dr. Jean'ne 
M. Shreevej Department Head 3 University of Idaho 5 wpote septate reports. 
Dr. B^^eeman^s report Is attachment 5| Dr, Stoeeve's Is attachment 6, 

Dr. B^eenan described the University of Montana faculty and pro-am 
areas alriost without critical commentary (pp. l-^S). He did speak of the 
"varied" quality of students (p, 5)3 but added that this was' a national 
problem, -pm- 

He reccimiended strongly against moving the Biochemistry ^oup to Allied 
Health Sciences ^ an administrative cluster of disciplines cuivently under 
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contemplation at the University of Montana. He said "I doubt the dootoral 
pro^OTi in chemistry could survive such a blow" (p. 5). The chairinan of 
the University of Montarm^s Chemistry Department assures that this will 
not happen* Dr, Freeman also su^ested that a professor In Org^ilc 
Chemistry be placed in the Environmental Studies pro^amj since that 
professor has lost interest in Ph.D, chemistry research (p* 6)* The opening 
would be filled by an or^rdc choiilst interested in research. These and 
other su^estions do not, however^ raise serious questions ^out the program^ s 
quality. 

Dr* Bteeman is also laudatory in his coninents about the Montana State 
University faculty and program where '-there is strength exhibited in all the 
traditional areas of ChCTlstry. . J% thou^ he did wam Montana State 
University agaliist golns too far in the direction of Bivlronmental Chenlstry 
at the expense of traditional ChOTdstry (pp. 9-10 )* 

Like most other reviewers, he saw jjiportant comectlons between 
Chemistry Ri.D. pro-ams ard other Hi.Di prop^ams. In speculating abovit the 
IjTpact of elimination of a pro^am^ he points out that: f 

A loss of research quality and conpetence' ^in chemlBtry would cause 
a ripple effect across the canpus In both cases due to the fact 
that' chemistry interacts strongly with other departments such as 
Zoology 5 Geology and Mlcroblolosr at Missoula and Chemical aigineer- 
Ingj Physics 3 Plant and Soil Science ^ Animl and tonge Science^ 
MicrobiolOB^, Genetics ^ and the MHD progpOTi at BozOTan, * ,The 
WAffl pro-am which is off to such an excellent start ml^t very well 
be hurt, * , 

Professor Stoeeve begins her report with some comparisons. After noting 
each department "does well'*^ she comments "that Montana State University 
with its larger faculty ^ longer established Ph.D. pro-am and built in 
' benefits from the Agricultural Qtperiment Station and the WAMI program is 

* See attachment 10 ^ response vi^ p,2* 
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involved In a greater variety aiid larger nrntoer of activities'* 
(p. 1 of pro^OTi CQirparison) . She does not necessarily iirply 
that Montana State University has a-hlgher (or lower) quality 
program than the University of Montana She believes both are 
Btrcg, with both faculties strongest in Biochemistry, 

Her only criticism applied to both departments. Library 
holdings at the University of Mont^ia were called -'very m^est and 
viable only becaUse of Interlibrary loans or phone calls to friends 
who will send xeroxed copies of Journal articles by return rTmll" 
(p* 6 of Ur^ report). In conmentjji^ on Montma State University she 
describes the library holdings as "modestly adequate" (p. 5 of MSU 
report ) . 
3* Mathematics 

TOie mathematics: pro^aiiis received reviews which included a 
nunber of suggestions for jjuprovofient , Ihree reviewers were used 
because of the existence of a statistics pro-am at Montana State 
University within the tethematlcs Department, Each reviewer wote 
his own report. The statistician reviewer ms Professor R^anklin 
Grayblll^ Colorado State University, (attaclment 7) The mathenatlclans 
were Professor Paul C. Fife, University of teizona (attachment 8) and 
Professor William R. Scott ^ University of Utah. (attachriBnt 9) 

Professor Graybill^s mjor recommendation for the University of " 
Montana was ttet the ■'conputer science department be abolished and 
made a part of the department of mathOTatlcs*^ (p. 3). He thought 
the University of Montana's prop*ain to be ^-unique" and "progressing 
well" (p. 4 IM report). He did, however , suggest that statistics 
faculty "should arrange their activities so that they can publish in 
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Tnalnllne statistical Joumals, as well as publishing joint papers 
with investigators in non--statistlcal JouiTials" (p. 5). (Statisticians 
at the University of Montana s like statisticians elsewhere ^ devote 
a good deal of time to helping other faculty menders write papers , ) 
As do the other two reviewers ^ he labels the record of the department 
in attracting^ additional resources to the state as ^'very weak" (p. 7)»* 

Montana State University places ^eater eiTphasls on statistics 
than does the Ifrii varsity of Montana and^ accordingly ^ Professor 
Grayblll has more to say. He describes the statistics pro^ain as 
"satisfactory in content 5 purpose and goals" but sees a need for more 
faculty in the pro^ain (p. 5 ffiU report). He regards the "quality of 
the program at the two schools as canp^able and adequate 5" but notes 
that they "differ somewhat because the objectives are not the same" 
(p. 6). 

At this point the program differences should be specified. 
Professor Grayblll said the purpose of the University of Montana's 
prop^am "is principally to train students, , ,to enable them to obtain 
teaching Jobs in four-year colleges and universities" (p, 1 UM report). 
He describes the Montana State Iftilverslty pro-am as a "conventional 
Ph, Deprogram and the main strength ^ in addition to mthmaticsj is 
the option in statistics" (p, 1 MU report). In Professor Scott's 
words, "the University of Montana's program is now almost entirely 
devoted to a training pro-am for co3,lege teachers, while Montana State 
has two separate pro^ams~one in statistics and the other in 
mathematics 3 the latter usually with a minor in some applied area" 
(attachment 9, p, 1), Ihe third reviewer conflnns the dlfferenGes, 
but points out that the University of Montana program "enphaslzes educa- 
* For rebuttal 5 see afctactaent 10 ^ response viil^ appendix 1^ section II* 
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tlon in a broad range of mathernatlcal ^subjects and applications, and 
in. teacher eduoation (attachment 8, p. 2). 

In this instance^ we have a case of "apparent"^ as opposed to 
■-real" ^duplication. Were the quality and need of the progrwiji beyond 
question^ little would need to be said, Reviev/ers Fife and Scott ^ 
however, raise some questions * 

In speaking of demand for Ph,D, statisticians ^ Professor Scott 
writes that the "demand is low* . .in the purer parts of mthoTatics 
, . .and "still good in, . , applied mathenmticsj applied statistics" 
(p, 2). He goes on to state the implications for the two departments 
Cp. 2): 

Firstly 3 the market for pure mathanatics PhtD^s is 
dowi and will probably get worse , while that in 
applied areas is good (with a possible worsening 
trend in the igSO's)* Second^, this is an Ideal 
time to fill open positions with good applicants in 
pL^e areas; but more difficult and/or costly in more 
applied areas. 

ft^ofessor Fife notes that both academic md non-academic eirploy- 
ment are becoming harder to obtain for Hi. D. mathematicians and refers 
to dlscusslais in the science about offering students more options in 
applied mathomtlcs and InterdlsclpllnMy studies (attacliTient 8^ p. 1), 

Althou^ Professor Fife goes on to s^ that students ftom both 
universities are getting Jobs despite the bleak market, national long 
range trends may sometime affect Montana. If so, by his own reasoning, 
students from the applied pro-ams Cth& mathOTatlcal sciences option 
at the University of Montana the applied statistics option at 
Mont^ia State University) will have an easier time finding errplojmient, 

Turrilng to questions of quality, the primus inter pares of the 
review criteria, the two reviewers who specializ;© in mathemtics mde 
some pointed criticisms of both departments. Professor Fife writes 
that "a good part of each department is relatively unproductive ■^ 



This. prorTpts him to recommend that ''om to three senior level 
mtherratlclans should be hired in each department" and "some two or - 
ttoee-year rotating Junior level positions should be created". He 
believes that the new faculty should have "strong research records" 
and be "cujr^ently active and toiowledgeable in applications of 
mathematics" (p. 5)* 

Professor Fife believes both universities (not merely the two 
departments of mathaimtlcs) should iinmedlately tlgiten their tenure 
and promotion policies and enforce these policies more strijigently 
(p, 6)* He believes ttet Missoula "does not seem to rew^d people 
enough for scholarly effort" and calls for codification of personnel 
policies at Bozeman (pp. 6'^7). * 

Finally^ he describes tfie ability of the faculty, except for 
MSU's statisticians, to secure outside funding as poor- Again, this 
point is rebutted by the University of Montana. 

The third reviewer also found shortcomings in the two programs. 
In discussing the University of Montana pro-ams he says that "the 
research record of the dep^ment as a whole is not strong," and 
adds that one of the two strongest publishers is not now directing 
any theses. He a(±Tilts that "sometajnes people with rredlocre publica- 
tion records m*e gifted at getting students to produce research 
theses, and that seems to be the case here" (p. 4). In cOTnentlng 
on the balance between the two options at the University of Montana, 
he writes that "the regular Ph,D- pro-am is ndnimal" (p, 4), 'Hils 
Is not a criticism. By this he me^s the section of the pro^m 
devoted to training college teachers constitutes nearly the whole of 
the pro-am. 

^The University of Montana Intends to review its tenure policies in 
early fall. 21 
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On a positive note^ he was Ijipressed v/lth "the strong COTinlt'- 
ment to good teaching and lirpr^vlng teaching on everyone's part'-. 
He also found difficult exOTiinatlonSs hl^ ^mdlng standards 5 high 
student nrarale and Inprovlng student quality. He found the Ph.D. 
theses to be generally well written (all Involving mathematics on 
the Ph,D level) 5 but "as best as we could detenrdne, only one 
published paper will result rrom amy of the theses already completed" 
(pp. 5-6). ^ 

He sees the prlnblpal problem as the small number of students 
(about 25)* The National Science Foundation ironeygWhlch launched the 
program^ls gone Bnd this ireans less money for grants for students. 
If there were 501 more students 5 Professor Scott believes the program 
could be more efficiently run with larger graduate classes and less 
teaching overload (p, 7)- 

As did Professor Plfe^ ;he believes that the University of 
Montana^ s tenure and promotloh^ standards are "well below the standards 
of the better universities In this region" (p, 8). 

Returning to positive points ^ he finds good relations with other 
departments (except conputer science) and reports gy^aduates have found 
teaching Jobs due to the uniqueness of the prograjn (p* 10), 

Professor Scott caimented only briefly on the applied statistics 
option at Montana State University but declared it "successful" and 
"useful" to the University and the Stat6 of Montana, He described his 
criticisms of the program as "minor*^ Hiese are: (1) an Inactive 
member in a small staff and (2) labeling the Ph,D*as Mathematics In- 
stead of Statistics, 

Turning to the Mathematics prop^am, he finds problems similar to 
those at the Unl verity of Montana, Wiese Include a "low research 

* .For an analysis of the publish ability of theses results, see 
attachment 10 ^ response vlil, nn 



output of the departrnent as a whole. . .althou^ not to the sarne 
degree as at the University of Montana" , He uses the word "mlnljTial" 
to describe the Montana State University program. Just as he did for 
the University of Montana prograjn, only in this instance it is the 
statistics pro^ain which feels overshadows the regular Ph,D. 
pro-am (p. 1^) • 

ft^ofessor Scott finds the sanie problem in low student nirters 
as that which exists at the University of Montana only "sli^tly 
worse*- and calls for the hiring of more graduate students as the 
"first financial priority," even before the hiring, of new faculty 
(pp. W-15). 

In his sumnary and conclusions (pp, 16-I8) he called one of the 
theses he read "old fashioned'' and pointed out that except for sta- 
tistics there were "very few p^aiits and contracts". The research 
output of the department as a whole is "below standard" but there are 
a "few bright spots"* He made some positive corrments about the 
library J relations with other departments ^ administrators above the 
departmental levels, past success in producing Ph-D. 's^ and the fact 
that several members are actively involved in applications of 
Mathematics. Most of his criticisms have been described above excepting need 
for a codification of rules and departmental decislon-nmking. He 
found that about half of the theses lead to publications. Finally , 
he reconmended that Statistics ^aduates be given a Ri.D.ln Statistics— 
not Mathematics. 
Siromry 

The reviewers leave two major Inpresslons: =^ " 

(1) The two programs are not duplicates* Hie University of 
^tontana^s tethematlcs pro^ain is dealgried to prepare college teachers. 
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(especially in small colleges), as well as to turTi out "regular" 
Ph.D. 's. Montana State University has both a stsLndard Ph.D.prop^am 
and an applied statistics conponent. In each case the "mique" 
aspect of the pro^OTi seems to be Its strongest point. 

(2) The quality of both pro^airis should be lirproved. Senior- 
level appointments are called for at both institutions* A shortage 
of students is noted* The publication records of both faculties were 
criticised; the University of Montana's ms criticized a bit more 
severely. Neither caipus was camended for attracting outside money. 
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RECOWOJDATIONS 

Life SclBnoes 

a, MicrobloloRv , It is a pleasure to \vrite about Hontaria's fine 
Microbiology pro^ains. The faculty at both institutions is active 
in publication and securing outside fmidlng. The prop^ams serve 
. other Ph.D, pro-ams ^ as well is tha state and region. As you 
have read In part prestigious national reviewers recorrmend 
retention of both pro-ams. No other pro-ams were praised more 
hlgily* 

The obvious question is whether there is a need for two 
pro^mis^ especially when relatively few doctoral candidates 
(about two a year in each pro^OTi) are produced* (See attachment 11 
which lists Ph,D. production in all of the prop^ams.) There are 
Justifications for maintaining both pro^^ams^ even beyond the 
reviewers* statement that the programs complement ™ not duplicate 
each other. 

Turning first to the criterion of quality ^ Montma State 
University's pro^OTi has developed overall stren^h and an inter-- 
national reputation in several e^eas of Irrinimology , By Itself j this 
is an Inportant acconpllstmient * When it is remembered that Montana 
State University is the unit prajnarlly responsible for medically 
related academic proip'OTSs this specialization takes on additional 
iirportance. Indeed ^ the department is inextricably Involved In 
the WAMI medical progrm and interacts with Ni^slngj Veterinary Science j 
and the Genetic Institute. TTie Montana State University Microblolo^ 
Ph.D. program also serves graduate students in nonmedical academic 
prop^amss Including Agriculture, Bioloro/^ ChOTlstr^s Engineering, 
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and Plant Patholos^, It provides Montana with prestigious llrtege 
with out-of-state pro^anis. An Individual ^ but illustrative ^ 
exomple occured when a Harvard Ph.D, cmdldate in Geochemistry did 
his field research with an environnental Microbiology team at 
Montana State University. 

The Mlcroblolo^ Ph*D. program has served the state In niany 
ways* These include Industrial consult jjigj a project which resulted 
In the opendjig of a watershed which has been closed to public entr^ 
for about fifty years, smltatlon studies ^ rater quality research, 
md many other tj^es of activity. 

As in the case with the elimination of any doctoral pro^^^ 
the truly first-rate faculty would be strongly tarpted to leave, 
outside funding would suffer, as well as other detrjjnental effects 
eloquently described in general terrne by a reviewer^ of another 
prograii (see- p. 33 of this report). - . 

"niere is a special reason for bontlhulng the Ph.D.* program In 
Microbiology at both universities* Microbioloffi^ faculty have been 
cairous leaders In (1) bringir^ mmw tj^es of research projects 
to the Institutions, (2) publishing extensively^ and (3) receiving 
national honors. In short, both departments provide lb nradel for 
other departments at each InstJAutlon to follow and Mlcroblolo©r 
faculty members stimulate colleagues in other departments. 

The two departrtents have organized the Montana Institute for 
Dmiunology and cooperate by exchan^ng professors, engaging in Joint 
research, shying facilities at the RoclQr Mountain Laboratory, 
serving on thesis coninlttees from the other canpus^ and In other 
ways. The University of Mont^m Mlcrobloloro^ department also Interacts 
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Importantly with other depaptments. The strongest ties are with 
Biochemistry, but it associates closely v/lth ^taAYs ZoologVj 
Envirormental Sciences and P41croblolo^, Faculty members serve on 
graduate cOTmlttees in still other departanents at the University 
of Montma* Installation of a new electron microscope will increase 
interaction and exchange of ideas. 

I^e University of Montana's progrOTi serves the state in the 
allied health disciplines and has made a contribution of national 
importance in the understanding and treatment of venereal disease. 

Both universities have had no trouble placing their ^aduates. 
There is a genuine national need for Ph.D* Mleroblologists , 

To repeats the Idea of eliminating either progC'OTi is unthlrtoble 
if we are to encourage quality higher education in Montarm. The 
folloTd.ng citations are ft^m the reviewers' report (see attacJinent 2^ 

pp. ^-5, 8). 

Itiere is a well defined need for the 
doctoral pro-am at the Montana State 
University, , , temlnation. , . would: 

(1) Reduce the base of ^^^^^^inlng 
conpetent faculty members WAMI md 
undergraduate pro^anis, 

(2) Reduce the Inflov: of research 
dollars to the State of Moi-taim, . . 

(3) Tennlnate a strone basic md 
research oriented Ijunuuiobiolo^ pro-am 
capable of service to the stnte^ region, 
and nation. 

The reviewers also defend vlgorouLdy the University of Montana 

Microbiology pro^ajni 

The ^aduate pro-am In Wcroblolos^ plays a 
very IjTportant role to the University conmunlty 
and to p^tlclpatlng departments. Cooperation 
^th the BlochCTlstr^ faculty has been productive 
both from an acadOTlc concept and in the 



competition for research dollars. The student 
danarid is good and the quality of students 
indicates the overall strength* , • . 

The Department does provide some services to 
the state aiid region* Research studies in 
the livestock Industry p as well as health 
related activities ttoou#i the Infectious 
Disease Center and the Roclc^ Mountain Labora^ 
tory^ provide for a good back^oi^d of experience* 

In closings the existing Microbiology pro-ams are necessary 
at both universities due to their hi^ quality , the exmiple they 
set for other departments^ and the service they provide to the 
university 5 state and region. The state should take great pride 
in having two such pro^OTis and see to it that they are funded 
adequately. It should be ronembered that the reviewers recannended 
elimination of a Mlcrobiolosr program In Louislanaj but they 
ar^ed vigorously for the retention of both prop^ajms in Montana* 
Botany . As discussed earlier in this report^ the Botany reviewers 
believed the Montana State University pro-am to be of lesser 
quality than the University of Montana pro-am in Botany. It 
should be enphaslzed that they were reviewing the Ph.D. program^ 
as opposed to the underjp^aduate pi^Ojp'amj and that their coninents do 
not extend beyond the training of doctoral candidates, 

Tlie reviewers argue ^ nonetheless^ for a strong Botany program . 
at the Bozeman canpus. In addition to cltjng the capability of 
sane faculty members to attract outside funding and supporting the 
general idea of a doctoral pro.^am as a stimulus for research and 
teaching, the reviewers make the follovrtng statements which endorses 
strongly the idea of a Ph.D. Botany pro-am at Montana State University 
(attachment 3j pp. 1^2)* 



Because the Agricultural Expertaent Station Is 
located at Bozeman^ the Botar^ Seotion of the 
Biology Department lias the Inesoapable responsibility 
of providing outstanding basic course in Botany 
for ©r^aduate students in such fields as^^^a^onOTiy, 
horticulture, soils (combined in the Dep^tment of 
Plant and Soil Science) ^ range science ^ etc. The 
botanists must provide an ^ray of courses in plant 
anaton^ and morpholog^^ plant physiolo^j plant 
taxonomy 3 and plant ecolo^ to meet the needs of 
these departments, as well as for botany ^aduate 
students. Without quality coi^se offerings in each 
of these botanical areas ^ the entire pro-am of 
advanced work in agriculture Is jeopardized. One 
of the strongest points that we can make is that we 
see no way that the State of Montana cm benefit 
f^om having a weak pro-am in Botany at Bozeman. 

The Bidlo^ department at Montana State University also support. 

the idea of maintaining a Ph,D, pro-am. Its report argues that^ 

ElljTiinatlon of the Ph,D* would have a si^if leant 
IjT^act on the under^aduate prop'am* . , and would 
also reduce support for ^aduate pro^aTO In several 
departments, * , .These negative effects would result 
primarily ft^om reduced faculty morale and greater 
difficulty in obtaining outside research support. 
The only way to overcome these negative effects would 
be to provide for more faculty research time on state 
funds /more technical assistance on state fLmds and 
more equipment purchases on state f\mds. 

The Bloloffir department at Montana State University also points 
out that ellMnatlon of the Ph.D. pro-am would make it much more 
difficult to obtain good faculty and outside research funds for 
student stipends and for equipment used in both and undergc^aduate 
teaching labs, as well as research labs. This^ in turn, would 
reduce MSU's attraction for other research facilities. 

In responding to the Ph,D, review^ the Biology Department (in 
which the Botar^ program is housed) points out timt Botar^^r is only 
one of three Ph.D.s offered in the botanical sciences at Montana 
State University. The others are Plant Pathology and Crop and 
Soil Science. No less than twenty-three currently emolled 
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Biology graduate students ape taking coiurses In these two de^ee " 
pro^ains , 

The reviewers note little duplication between the University 
of Montana Botany pro-am and the analler one at Montana 
State University 5 which^ In their words ^ "is restrlGted to 
specialization in terrestrial and aquatic ecology" (attachment 3^ 
p. 2). 

Questions of need begin with vrtiether or not a Ph,D, in 
Botmy is required for a land ^ant institution to provide required 
services md^ if soj what kind of a Ph.D* shomld Montana State 
University offer to perfomi its special service mission. Agriculture 
Is one of Montana State University *s most Important programs ^ and 
a strong Botany program should support it* The strongest Botany 
faculty members J however, (and most successful ^ant obt^ners) 
are eoologists. Although ecoloffi^ is Important to agr^iculture, 
additional strengths are needed* Perhaps they exist In the other 
departments in Botanical Sciences in the College of Agr^lculture * 
If so, a reorganization might possibly be in order* In this 
context^ it is IjTportant to note that the a^icultural pros?ams 
will be reviewed In the near futile. 

In short, if we accept the reviewers* recomnendatlons and their 
views about need^ service, and. Montana State University *s mission, 
we should commit resources for this purpose and^ in addition, penrdt 
Montana State University to reor^nlze (if necessary) to strengthen 
Botany* One possibility would be to continue the Ph*D. pro-am in 
Botany at Montana State University on probation until the Board of 
Regents is presented with a convincing plan for steering the pro-am 
In the correct direction. 
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The University of Montana's Botany pro-am Is of hl^ quality ^ 
in the opinion of tvro reviewers trom the University of Wisconsin. 
Its elimination would have^ moreover ^ far-reaching effects on the 
sui^ivlng nmstcr's pro-am in Botany^ the master's pro-am in 
Bavironmental Studies 5 the nmster's pro^ain for teachers of Biology 5 
the master's prop^am in Wildlife Blolos;'^ as well as the under^aduate 
pro^OTis^ not only in Botany but also in Blolosr and Wildlife Blolo^* 
Students in other doctoral prolans such^ as Porestry and Zoolo©^= 
mlgtt well be unable to take the courses they need to finish their 
Ph,D,s should the Botany Ph.D, prop^am be el:liTilnated, In addition^ 
one could add that faculty quality would be lost md offer other 
reasons why a progr^am should be maintained 3 not the least of #iich 
is service to the university^ state mi region and the attraction 
of outside funding to the University of Mont^a* 

The same arguments could be applied also to the programs at 
Montana State University 3 but the potat Is that the Ur^verslty 
of Montana already has a quality prograjn in Botany although some 
e^ansion of support Is needed (such as a new ^eenhouse and ■ 
additional equipment funds ) , Hi^ quality faculty members are 
there already and no radical up^adlng is needed to continue the 
pro^aTi at the level of a re^onally conpetltlve Ph.D, Clearly ^ 
the Botany program at the University of Montma can stand by 
Itself as a qimllty pro-am and also serve other programs ^ as well 
as the state and region. For example ^ the dep^tment reports a 
nmber of projects in which Its faculty and students sooe actively 
participating* Ihese Include the effects of fire on state and 
national forests, mineral nutrition of forest trees , pl^slolo®^ of 
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plant virus diseases, and mariy others. 

The reviewers noted a ].ack of rapport between the schools of 
Porestry and the BotaAY DepKH;ment. Tlis University of Montana Is^ 
however, putting this quest Im under administrative review at the 
highest level. Logic would dictate the School of Porestry and 
the state's strongest propwi be located at the land ^^t university , 
which In Montana would be, of course, Montma State University, 
Por historical reasons, this has not evolved In oi^ state. In 
this Instance, I would recOTmend that live with the inconsistencies 
and continue a Ph.D, at the University of Montana as well as build 
ail appropriate one at Montma State University, 

^e Botany review teain made the f ollo\d^ statOTent about 
continuation of the Ph.D, proffOTis at the two institutions (attach- 
ment 3s rp,7"8). 

Because of the presence of m a]bready strong BotarQr 
prop^aii at the Urd.verslty of MDntaim and the necessity 
of a strong one at Montam State University it is 
desirable that both Ph.D, prograns In Botai^ be 
continued. Actual]^, there Is little duplication 
In the two Ph.D. proff^ms. 3^e Ph,D, in Botany 
at Montana State University Is restricted to students 
specializing In aquatic ecolo^ and terrestrial plant 
ecolosr, areas not as strongly represented at ^ 
the University of Montana. Conversely, the areas 
represented by the Ph.D program at the Uhlversity of 
Montana not duplicated at Montana State University. 

The presence of the Ph.D pro^OTis at both universities 
has made it possible for active faculty mentoers to 
obtain ver^ substantial research grants. Rands trom 
these grmts have made possible purchase of equipment 
and supplies. 

And, In conclusion, they write that "the Ph.D program can serve as 
a stimulus for both teaching aM research, and Is especially 
valuable on the Montana State University and the University of 
Montana canpuses, which are so Isolated ft*om other COTparable 



Institutions of higier learning J' 

At the risk of belnp; redLindanfcs it seems that the future 
of the Montana University System would best be served by 
specialization at both the major universities. Without a doubt 
Montaiia State University should continue Its historic and defined 
mission in the area of agriculture. To do thls^ a separate Ph.D 
pro-am In Botany nmy or may not be necessaiy. Botanical re= 
search and program activity ^ whether focused on the question of 
ecolo©^ or not 5 mi^t become a question which would be more closely 
related to the A^lcultural Sciences. This is an orgaiiizatlonal 
matter for Montam State University to address. All I caji say at 
this point is that in conparlng two Botany Ph,D programs 3 the 
program at the University of rtontana is of hlgier quality, has 
more faculty^ produces more students and appears to be of service 
In its own rl#it. As a non-a^lculturally oriented Botany program^ 
it fits in well with the University of Montana's Microbiology 
and ZooloQr pro-ams* Indeed 5 one review team recommended a 
reorganization of the three pro-ams into a Ph*D in Biology with 
three options (see pp33=-34 of my report for further discussion). 

In closing, the historical evolution of the universities in 
Montana has not been entirely based on logic and reason, This 
is one reason why a strong central office Is needed. But aside 
from all that, the question which faces you^ as Coirmissioner, and 
the Boa^ of Regents is whether or not to start ft^om the be-- 
ginning 5 which I would find Irrpractical^ or to reco^lze what 
we have now* This means .sliiply that the University of Montana's 
Botany pro-am clearly deserves to be maintained. Montana State 
University's Botany pro-am may require' up^adlng to exist by 
Itself. If reorganization is called for, the matter deserves 
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study on the canpus. Imposed reor^ilzatlons wi],l not lead 
to the ^eatest benefits; those re^^ed as sensible by the 
faculty and the administration of a given unit within the 
systan cmi lead to Inprovements, On the other hand| speaMng 
generally in terns of role and scope j it is reasonable that the 
Montma State University Botmy program be oriented more towards 
agriculture and less towards duplication of the life sciences 
Ph.D activity at the University of Montana. 
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Zoology 

Earlier in this reports the reviewers conpared Montana State 
ISilverslty * s Zoolo^ faculty unfavorably vdth the University of 
Montma^s on the basis of publications. In responding to this 
conparisons Professor Jmrns Pickett, Chairman of Montana State 
tjilverslty^ s Blolosr department concurs but makes the point that his 
faculty Is required to do more underp^duate teaching (see attach- 
ment 12, response iv). He believes that, given this situation , 
two refereed papers over a flve--year period would be a fairer 
measure of scholarly productivity than the one-per-^verage su^-^ 
gested by the Zooloar reviewers for Biologists in Hri,D. departrents. 
Mien this measure is applied to his department^ nliie faculty members 
qualify^ but only one with a prlnm^ research orientation In 
ZoolOE^t (Mve claliTi Zoologr as a second field), 

The Montana State IMlversity Biologir department's response 
to the review of its Zoolo©^ pro-am also points out that it is 
Incorrcct to say that WAM faculty m Biology do not participate 
in graduate education. To the contrary, imst WAffi courses are open 
to a liMted nuntoer of ^aduate students. In another rebuttal ^ 
referred to in P^ B but repeated here^ the response of Montana 
State ttiiv^rsity shows clearly that there are substmtial coi^se 
offerings in the m^eas of Genetics ^ Animal Physiology 5 ond Lim- 
nology. Ihis appears to be an error on the part of the reviewers 
vho suggested that offerings In these areas were weak* 

In conclusion 5 the Montana State diversity Zoolo©r response 
urges continuation of access for the ZTOlogists to a Ph,D* pro-am. 
The Blolosr depOTtTOnt should^ "offer a Ph.D, in Biolosr" with 



certain options* These options would include Botar^j Blsh and 
Wildlife rfenagement, Genetics and Zoology. This reconiT^ndation is in 
line with the reconTOndatlon of the Zoologr review team. The 
departmntal response goes on to say that Ph.D. students should work 
only under faculty TOntoers who have had refereed publications 
in ttelr recent history ^ who have directed at least one thesis^ 
and who have flnTOclal support for the Ph.D. research project. 
Another reconirendatlon by the Blolosr departirent suggests that the 
department should continue its research efforts In Ph.D. prograrrB In 
Terrestrial md Aquatic Ecolo^ (Its ajrea of strength In both 
Botany and Zoolosr) but also concentrate on agricultural and 
resource manageTOnt problOTs. Ihe departnEntal response concludes 
with suggestims on how to fill forthcoming positions. 

TM.S approach would pennlt Montana State Ihlverslty to maintain 
its strength In the restricted areas where it cuOTently possesses 
clearly adequate quality for offering Hh.D. work. At the same 
tlme^ applied Ph.D. work and research mana^TOnt and agriculture 
woi^d be developed. 1 thlrtc that this Is a contrendable beginning 
to SCTie long--range planning. As Is the case with Botar^s Montana 
State tfrilversity shoiAd develop a systematic and clearly defined 
plan for staff Ingj reorgmlzation, and Inprovenent of program 
qurilty In Zoolos^. Ihls plm sho^d be in accordance with the 
Uhiverslty' s role and scope. With re^rd to ZotIo^^ resource 
man^ement m^ indeed be a logical enphasis. Ihe other two areas 
iji Bloloa^^ not addressed by this re^ew, are Genetics and fish 
and Wildlife. (Rrofessor Pickett does not si5>port entrance of 
^aduate students Into the totarolo^ Hi.D. pro-am — also housed 



in the Blolos^ depm^trent — at this tjjnej Genetics certainly 
relates to the TOdlcally related sclenGes which fall within Montana 
State ttilveralty^s role and scope. Some Zoologists also are 
oriented In this direction* In shorty the Biology depm^tMnt's 
response to the Ph*D* reviews in Botany and Zoolo^ stands as the 
initial piece of work In a lengthy process of redefining^ reor^ 
g^zlng^ and uppmdlng the Ph,D, programs in Botai^ and Zooloffi^ in 
accordance mth the role and Msslon ' of rfontana State thlversity and 
with the hope of avoiding specialized duplication with the Uiiverslty 
of Montma- I. think the TOst lo^cri path to follow would be to 
require Montana State Wiiverslty to cane yp with a f^4l3^ developed 
plan for submission to the Cornrissioner of Higher Education and 
to the Board of Regents for aU of its pro^anE In Biology durtag 
the 1976-77 aeademic year when all of the department's Ph*D. 
options will be under review* Until such a plm is developed ^ 
approved^ and evidence is given of ftaanclal support by Montana 
State Ifrilverslty and the Board of Agents ^ I would recornnend that 
admissions into the Botai^^ and Zooloa^ Ph.D, prop'ams be malntspjied 
but on a probationary status pending regentlal approvri of the 
aforementioned plan. 

Ihe IMlverslty of Bfontana's Zooloffir program received less 
si^stmtlal criticism with re^d to the publication perforaiance of 
the faculty than did the prolan at Mont^a State tftilveralty. Ihe 
reviewers regarded the publication record of the IMlversity of 
Itontana's department as "fair" and when the curriculum vitae of the 
faculty of the Zoology deparfTOnt at the diversity of Montana is 
conpared with the Missoula canpus's other departnents under review ^ , 
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the record looks ^ by conparisons adequate. Nonetheless, the ^il-- 
verslty of I^bntana (see attachinent 12 ^ response v, page 2) has 
outlined a series of steps to increase productivity in attracting 
outside funds (for which it was criticized) and Increasing 
duplication* These include: (1) equalisation of teaching loads ^ 
(2) budget^ support of grant application projects^ (3) nBnlpulation 
of teaching asslgm^nts to increase opportimltles for preparation 
of scmit pTOposals and pi&llcatlons^ (4) replacerent of serrior faculty 
soon to retire with research oriented faculty ^ m& (5) 
increased service to the conmffilty and to the state throi^ exten-^ 
sion offerings* Again, however , more thm half of the faculty 
are active in research^ especially those hired since the Zoology 
Fh.D, program was started at the ttdverslty of Jtontana. There is 
every Indication that this hiring pattern will continue , and the 
prop^am as It stmds now appears , as indicated earlier ^ to be of 
conparable (or greater) strength when matched against the other nine 
pro^TOis In the critical area of faculty publications and research. 
The reviewers recoxmend that Zoolo^, Mlcroblolosr and Botany 
be or^nized in one sdiool or division of life sciences at the 
University of Jfontana. (For their reasoning see Part p* 6.) 
The Zoology departTOnt at the IMlverBlty of Vbnt&xm supports such 
a reconmendation* ^.e Mcrobioloffir department was silent on the 
matter. The Botmy department opposes the l&a^ and their opposition 
was shared omlly by the Botmy reviewers j according to ttilverslty 
of Montana officials, A reor^lzatlon such as this may be in 
order 5 but it shoiad be the product of faci^ty study and amlysls 
and local cerpus aardnlstimtlve declslon-nHklng. I would recommend 
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that the University of Montana examine the Idea carefully ^ but a 



sudden^ forced reorganization of this rragnltude would be rlsl^. 
AM^nlstrators at the Ihlverslty of Montana would prefer^ moreover 
to await the construction of a new sciences building which would 
unite the departTOnts in tems of ptiysical space. 

The reviewers argue with eloquence that both the IMlverslty 
of Itontana md Montma State IMlverslty should be pennltted to 
offer access to Ph*D* pro-ams to their toolo^sts^ whether as 
options of BlolofflT pro^OTs or not. Rather than tty to para- 
phrase their words let me present them directly ^ 

In general^ the need for/Eh*D* programB 
In blolo©' can be smnBd up for both institutions 
as absolutely essential md the effects of 
, elljnlnation as devastating. The presence of 
the Ph.D, proffma is so essential and has so 
maj^ ramifications to other pro-ams and to 
the university coninunlty. . , * 

BTportantly^ the ^neral misconception that 
exists at s^m--unlversity adnlnlstratlve policy 
and funding levels tlmt elimination of Ri.D, 
programs will constitute ftaanclal saving is so 
naive that It could only be perpetimted by those 
totally unfamiliar with institutions of higher 
education. Especially in smll to moderate 
sized universities 5 such as KU or UM^ the Fh/D» 
pro^OT is a labor of love^ constituting the 
basis for m Intellectual climate which provides 
the optijmm setting for the educational expert 
lence at all levels^ tmderpmduate and post- 
graduate. At both UM and MSU there is extensive 
use of ^^^dimte students in undergraduate 
teaching. Althou#i on occasion tMs process 
has been mallpied^ it Is usually the best w^ 
to provide a ^^ater quality mid a rrore Indivi- 
dualized Instruction within the economic 
constraints that riw^s exist, laimlnation of 
^mduate progrmns with the Intent of dirprovlng 
tl^ quality of under^aduate education would be 
hl^ily counterproductive. The quality of the 
faculty would certalnly..decllne. Faculty 
teaching loads would Increase and the usu^ 
TOthods of dealing x^dth such situations ^ e.g* 



pro^ffliined teachliig or undergraduate assistants^ 
have had their best success In the presence of 
Ph,D. prop^OTB^ not In their absence. Thm 
excellence of the master's pro^^irns is hl^ily 
dependent ipon the cap^lllty to offer the Ph.D. 

Ihe Mont ma State University Bloloffir departTOnt adds to this 
that eljjTdnatlon of the Ph,D, would have sl^f leant inpact on the 
widergraduate progran and would reduce support for graduate pTOgranis 
In several prop^aro. Ihese negative effects would resuLt prlnmdly 
from reduced faculty irorale md ©r^ater difficulty In obtaining 
outside research support. The oray way to overcore these negative . 
effect S3 the report continues ^ would be to pro^de foi^ mxe faculty 
reseOTch tdjne on state funds 3 mrm tectmlcal asslstanc it :.^:ate 
funds and more eqiripnBnt p^chases on state funds. It would be 
harder for MDntana State to maintain and attract faculty and out- 
side research fiarids for student stipends and for equlpraent In both 
graduate and under^^duate teaching laboratortes. This In turn would 
m^e Montana State DrilTOr^lty =less attractive for other research 
activities. 

The University of I^ntma^s Zoolo^ dep^ment itskes the 
following points about the effepts of program elimination 1 Krst 
of all 5 ellininatlon of the doctoral program would ham the surviving 
mster's progran, . tte Zoolo^ department fe^s a decline In the 
quality of students entering tt^ master^ s program If the Ph.D. pro-- 
gram were terminated, "^ey also point to a loss of e^erlenced 
teaching aBsistants to the under^^duate pro^am^ ^ant->pi^chased 
equipment losses ^ problems In recro^tlng and retaljilng quality 
faculty 5 and a loss of productive Jjiterrelationships with other 
parts of the urdverslty. As measwed by service on theses 
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conmittees md coi^e enrollJTent^ the Zoolo^ departirent Interacts 
most closely with Wildlife Biolosr^ Qivlrorirental Studies, Micro- 
biologyi Geolo^5 Pbrestry, Education^ Botany, Pharaacy, Anthro=- 
pology = althou^ these do not exhaust the list, 

Sirrilarly, at Mont am State Unlveralty, the Biology departrrfint 
which now houses EntomDlo^, Pish and Wildlife Dfenagement, Genetics, 
and Zoolo^ shares graduate cormlttee reirtoerships with faculty trom 
Animal ^d Range Science, ChmrAmtrVs mcrobiolosr. Plant and Soil 
Science, Plant Pattoloar, and Statistics md Veterinary Science, 
Five Zoology faculty ir^mbers have split appointments with tte 
WAMI medical program and a nuntoer of zoolo^sts have been Involved 
In joint research projects with other departnents. 

In closing, therefore, it stould he obvious that Zoology 
programs, like the others under review. Impact ^on other prog^aim 
and this consideration sho^d be kept in mind in deciding whether 
to retain or eltodnate Hi,D, programs* On the other hand, this jjiter- 
action does not necessarily nean that constructive up^^dlng and 
reorgani^iatlonal plans mi^t not be to order. 
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The M^ily favor^le Chemistry reviews have been simwlzed 
in Part B of this report. Retention of both pro^ara Is cle^ly 
essential due to the Mgh qmllty of the pro^anB and their inpor- 
tance to other imiveralty pro^^nB^ the state ^ and re^on* ^ 

QuestlonB of quality were not raised by the/revlewers^ and m 
ovm reading of the ouitIcuIiot vltae of chemlste show the p^at 
majority on both cfflpuses to be active in research and publication. • 
Mont ma State IMverslty has a larger dep^m^t^ but the Uhi verity 
of Montana has irare than enou^ actlTO research ehemlste to maintain 
a Ph*Dp prop^euii, 

Tae existence of two Microbiology Eh.D. progrOTB was Justified^ 
not only for reasons of quality^ but because of the special Ij^ortance 
of the program at both canpuses. The same points support the 
existence of two Chemistry programs,* 

At Montana State University^ Chemical Ehglneerlng is a Hb,D. 
offering depw^ment highly dependent upon Chemlstiyp as Is the 
Institute of Genetics ^ which also supervises a doctorate. Chemistry 
students take com^se TOrk to Bfet hematics 3 Pi^slcs^ Blolosr, and 
Microblolo^* SlndlM^ly there Is a lar^ non-chentLstry pBduate 
student enrollment In Chemlstiy classes (101 In 1974-75). Disciplines 
represented by these enrol3jTients taclude ffl^Qroblolog73 Blologr^ 
Chemical aiglneering^ and several of the agrlculturml solences. 

TOie rtontana State thlverslty Chemistry departnBnt also plays a 

If my argments are not convincing on this pointy see attactaent 
12^ which was prepared Jointly by the two Qiendstry depKtments. 
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strong role an special pro ff^sm and projects. Major exanples 
include^ first of all^ the Agricultural Es^erlntent Station where 
about half the faculty have joint appointments and participate in 
projects deslpied to help Montana^s agriculture, CuOTentl^^ fiffcy 
to sixty Ptontana State IMlversity faculty torn seveml fields 
and students arm working on ten different OT) projects with a 
slxteen-ironth b^get of $1*1 rrdlllon. Chemists are arong 
this ffmup. toe of the courses taken by the first-year medical 
students in the WAffl por^am at Montana State Is nedlGal biochemistry ^ 
which is currently being tau#it by several members of the Chemistry 
department ; 

The diversity of Pfcntana also reports strong interaction 
between Its Cheirdstry departimit md other Ph.D, panting depart- 
ments. This Inter-departmental support/dependence Includes consul- 
tation and Interaction^' availability of Instrumentation^ and use of 
cowses by students. Ihe Onlversity of Montam provides exaiiples 
of research projects vAilch involw malirtlcri^ or^nie^ and Inor^nlc 
chemists and biochemists In the Chemistry departnfint working vttth 
microblolo^sfcs^ zoologist s^ geologists m& pharmacists* The 
sanB report describes how other graduate departTOnts at the 
Uiiversity make regular use of the departenent's Jnstrmtentatlon and 
hDW many graduate students in collate dep^ments take graduate md 
upper ^vision mdergraduate courees to Chemlstiy. It points out 
that virtually mvery Biochemistry courae Is t^en by Ph.D, students 
in Mcrobiolo©^. Graduate students in the life sciences use Bio- 
chendstry and Pl^slcal Oiemistry coi^ses^ ttose in Oeolo^ take 
Physical Chemistry^ and those in Bivlronmental Studies use the 
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^alytlcal md Biviroratental ChCTfdstry coui^es. A fisher 
exaiple of tMs interaction refers to a Molec^ar Biolosr seminar 
whldi is cross listed as a course In Botany^ rttcroblolos^ md 
Zoolo©r as well as In Chendstiy. As an additional exraple of the 
close Interactloi between Chemistry and other progr^s^^ three 
Ph*D, awardees In Forest did their work under- the si^er^dslon 
of a professor who speclrilzes in Wwd Chendstry, 

The ttilveralty of Itontma also pravldes e^Qertlse for the 
state. Reported exairples include reseM*^ and consulting on 
topics ranging tram poisonous metals In gOTte fish to forest 
fire detection ret Hods. 

3he national dCTaid for Ph.D* chendsts Is plcl^g up after 
a decline in the late 1960's. Both dep^rtrnents offer supporting 
statistics, and the placement records of graduates ftom both 
progrOTS indicate a dem^d. 

The reviewers stron^y support retention of both programs, 
to)fessor Peter RTeeraani of Oregon State IMlverslty, who had not 
Intended to recoimend on program retention or ellirinatlcari, 
changed his mind after the review. After pototlng out that ^cd 
faculty would leave 3 morale would suffer^ the qimllty of teaching 
would decline 5 ^ant funding would decrease 5 md the learning 
en^rorment would suffer^ he potats out that loss of research 
quality arid COTpetence in Chemistry would cause a ripple effect 
across the canpus in both cases ^ due to the fact that CTierrdstry 
ijiteracts strongly id,th other departments such as Zooloar, Geoloar^ 
and Mcrobloloffi/ at Missoula and with Chemical ^^neering^ 
Physicsj Plant and Soil Science^ totoal and Raige. Science j 
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lyiicroblolo^s Genetics and the MD prop^an In tozemm. He fmds 
the de^^e of collaboration with other depajrtments to be partlc-* 
ularly strong for both Chemistry departments. Buttressing his 
points he adds that this Interaction Is imich more than an exchan^ 
of reisers on doctoral coniTdttees j Gollaboratlve efforts on 
research are ijnderw^ so that schol^ly efforts In other de- 
partTOnts would be placed In Jeopard by ellndjiatlng the Ph,D, 
program In Oien^stry. He adds that the WAm program^ vmich Is^ 
In his vlew^ off to such an excellent starts ml^t very well 
be hurt. 

It 1b difficult to JjTmglne how a comprehensive mlversity could 
survive without a quality Ph.D. Qiemlstry program, TOie UilverBlty 
of Montma has pro-ams of proven quality In Zoolosr and. Botany. 
Like Montana State imverslty It has a qufiaity doctoral program 
In McrobloloffiT- Quality prograns In the life sciences should be 
supported by a doctoral pro-am In Oiemstry. The interaction Is 
obvious and necessai^- Bfontana State IMlverslty has a Chemical 
Etiglneerlng pro^am^ a Plr^sics program^ pro^aro in Agriculture 
such as (Plant Pat holoar and Crop and Soli Science) eaid Blolosr 
as well as activity In the iredlcally related sciences. shorty 
If rtontana State IMIrerslty is to be the center of studies In 
Eiigtaeerlng^ Apicultures the radically related sciences and the 
Ihlverslty of Montaia a cs^us on vAilch pro-ams In tte life sciences 
are offered^ Chemistry Ph.D. propams are needed at both Institutions, 
To repeat s there are no questions ^out the qimllty of the faculty as 
It presently exists. There are no major iirproverents called for by 
the reviewers. In shorty the Chemist^ pro-ams stmd on their 
own merits^ as well as serve other progrms and attract adequate 
outside funding to the State of Montma. 



rfathemtlos 

The State of MDntam has tm quite different Ph.D. progranB 
in fethematlcs. Each Institution should contjjiue to offer the KitD,^ 
but each needs support from Its own Institution^ the Board of Regents ^ 
and the State of Montana If It is to reach a quality level conparable 
with TOst other propmis under review. . 

Both program received reviews that were often oritical in tone 
(see pp. 12-18 of this report )5 but It" Is dji^ortmt to r^iieirber several 
factors about the nature of Pfethemtlcs departTOnts In ^hei^* 

(1) ^ They provide more ser^ce to other departnents. 

^is is reflected^ not only In teavy under^ . 

p^duate teachtag loads ^ (rost dlselpltaes 

require some mathematicB) but also In 

consiittog sernrlces for other fac^ty 

members ^o need mathemtlcal assistance 

In their TOrk. Statisticians aocm in ^ . 

especially hea^^ dCTHrid* '- ' 

(2) I&i this report Mathematicians are conpared 
vdlth people from depOTtronts to four 
dlscipltoes with access to l^oratorles. 
Ihe laboratory schol^^ If not overbU2?dened 
vd.th undergraduates 3 should produce 
publications on lis esperlronts. For this 
reasons too^ a lower publication rate could 
be expected ft^m Mathematicians. 

On the cWterlon of publleatlons both prop'ara were crl-W-clzed — 
the IMverslty of Montana more so than Mont^a State IMlveraity* 
In each department ^ however^ youngs recently hired scholws are 
leading tte my. Ml new hires should be researoh-orlented. The 
market is such that this type of person is available * 

Montana State Unlveralty^s program enphaslzes the Statistics 
option J which the revieTOrs re^rded hlgily. The program also 
offers applied miLysls and thus tmtos students for industry and 
govenTmentj as well as for traditional aQademlc enplojment, 
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(For this Infonnatlon and that tacluded about Mont ma State 
l&iiverslty in the- following para^aphSj see the department ' s 
response to reviewers* report, attactarfint 10 ^ response ix* ) 

Retumlng to the question of a publisMng fac^ty and Its 
Ijtportance for a a.D, pro^amj Ptontana State IMlverslty's recent 
iipTOvement was noted by two reviewers. One reinarked tlmt two 
Mathematlclms with good research records have Joined tte departTOnt 
^d hl^ research producer already :to the departmnt has started 
directing theses*' (attaGhTOnt 9^ p- 13)* Another described the 
Statistics fac^ty (the reviewer* s area of specialisation) as 
"sufficiently active In publlcatlOTi to en^le them to direct 
theses^' (attadment' P* 2). Also, eleven rtontam State 
ttiiverslty Tnathematlclans Imve had twenty-eight articles polished 
or accepted in tmiov mathematics Journals in the 197^-76 period. 
The Mathematics department also has a plan for developing fisher 
capabilities In this irrportant regard s^d administrative support 
for iJTplementtag it, 

A second major criticism of Mcaitaria State Uil^rerslty's 
pro^OTi was low enrollment. In point of factj however , Mont em 
State IMiverslty's rfetheirmtlcs Ph.D. counts thirty-two gpaduate 
students at the present times a substantial nimtoer when coirpared 
with other Ph.D. programs imdmr review. 

A third criticism of Montana State IMiverslty's Mathemtlcs 
Ph.D. specified problems in attracting outside :njndlng, - The 
department claims it has attracted $75 s 000 in funding since 
the reviewers' visit (in r^) In addition to prevlouBly reported 
^mts. 

' .i 
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As stated at the outset of this discussion and by the 

' TmvtemTB^ both programs could benefit ft^m iJiprovoiientB* Additional 

1 

staffing was cited as one need. Given the flnOTclal constraints 
of the Montana IMlverslty System^ a more appropriate approach 
(for both institutions) would be to combine hiring of rese^ch^ 
oriented people to replace retirees with a faculty developnent 
program in T^ftilch non^-productive professors me revitalized or ^ven 
uhdergradmte teacMng asslpirents. Si its response to the 
revleWj . Montana State Oilverslty sets forth such obJectlTCs. 

The Mathematics doctorate at Montana State TJhlversity merits 
continuation on the beLsls of service md need. This can be measured 
both inside and outside of the Institution* 

The School of Eh^^eerlr^ and the Qiemlstry department both 
offer Ph*D. ^s and draw heavily upon the ser^ces of the tfeLthernatics 
^,D, pro^OTi, Letters attached to the ffethOTatlcs department's 
response verify tMs obvious potot. In addition^ the statistician 
reviewer TOltes that statisticians "should be active In research ■ 
and consulting with. . .scientific departments on canpus where 
researdi is done, . . . MDntana State University has done vei^ 
well. . . and should be conpllTOnted" (attactaTmt 7s p. 1)- Second 
the department provides services to state agencies. Finally ^ it 
provides a regional opportmlty for Ri.D. education. Over half of 
its students are from Montana or oi^ siOTOuridlng states. 

In closing 5 one reviewer comnQited on the adverae effects 
of eliminating the pro-am (attachment 9 s P* 17): 
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(1) Loss of a useful tralnlrig prop^mi for 
Ph,D*'s in rtothenmtlcsa one of the vmr^ 
few a rather large geographic area, 

(ii) Weakening of the departirentj with the 

probable loss of several staff nBrTtoers* . , . 

(Ill) Weakened support for other departments. 

It will be seen later that he applies the points to the IMlverslty 

of Montana^ thou^ at Btontana State IMlverslty the existence of 

Ph,D. prosc^ans In Qiglneerlng and Physics make point (lii) especially 

lirportant . 

The l^iversity of Montana offers a Ph.D, in tethematlcs which^ 
In the words of one rpvlewers "mi^t be descrtbed as a college 
teacher training program with applied overtones." Later discussion 
will show that this is not a criticism, ^deed^ the reviewer goes 
on, to say the department Is '^dolng about as good a job as possible ^ 
aesijmiJjig certain constraints ^Ich exist at present" ' (quotes toDm 
attactaent 8^ page ^) ^ and the re^^ewers approve of the moveiMnt 
away ft^om traditional rfethenatlcs. 

There are^ In a fortnal sense ^ two options ---- the traditional 
Ph.D. and the Mathematical Sciences option. In point of fact^ the 
latter option now constitutes the entire prop^am^ or nearly so. 2i 
this option^ students are trained broadly in rfethamtics with the 
Idea in mind of (1) servtag small academic inBtitutlons^ where 
Mathematicians must be able to instruct in a wide rmge of courses i 
(2) training ^aduates who can apply rtethematlcs to problem-solving 
In other sciences. The first three gr^uates of the proscm are 
currently teaching^ two students who have conpleted all requirements 
but their dissertations plan to work outside of acadenB. 

Even mre than that ras the case with Montana State IMversity's 
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department of Mathematics i -the publication record of the department 
was questioned hy the re\dew team. Two points should be made to 
place matters in perspeotlTC. First ^ readJjig of the GurriculLttri vltae 
indicates a good deal of the publication concerns the education 
of I^thematlcl^s — a subject perhaps 0Twme to tMs kind of Ph»D*3 
but possibly not considered as appropriate by some Mathematicians* 
Secondj as is the case vdth Jtontana State ttiiversltys the rrore 
reoently hired faculty arm publisMng. Also^ the dep^^ment plans 
further encouragement of rese^di mdjas openings pemlti plan to 
hire research-oriented faculty* 

Seconds the pro-am was criticized for not ha^rtng enou^ 
students. Althou^ it 1ms fewer students than the Montana State 
Uriiverslty prospm^ the nmber of enrollees is conparable with most 
other Ph.D. propOTis, Also^ the departrental response to the review . 
(attactaent 10, response vlll, p. projects m e^cpanslon to 30 
students. 

A third point on which both departrents were criticized was 
the lack of outside fmdlng. Althougi the large National Science 
Pbundatlon grant which launched the Mathematical Sciences option of 
the program has e^ired, the department has brou^t In at.. least 
$50^000 in 1976. The clmrge Is rebutted fm^her in the departmental 
response. 

Jn discussin_g the adverse effects of ellralnatljig ohemstr^ 
Ph.D. pro^wnSj I quoted a reviewer who described a ripple effect 
on dependent pro-ams. ^e Mathematics departrrent believes elimina- 
tion of its pro-am would create a "tidal wave (even though the 
diversity of Montana does not have ai^jieerlng or Posies Hi.D. 
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pro^^ms). Statistics and Operations Research courses are offered 

to ©naduate and imder^aduate students and they likely would not 

exist without the Ph,D* pro-am. The dep^^nent reiterates the belief 

of Bom reviewers that elimination of a Ph,D, prop^am would hurt 

under^aduate education because the load carried by teaching 

assistants would have to be bome by the regular faculty. TOie 

Mthernatlcs department also provides statistical consult tag services, 

A reviewer pojjits out that ^ellinlnatlbn of the program would lead 

students toi 

(1) Caiplete a slmllK'^ pro^^ at one of a 
sm^l nuritoer of places where such * 
are offered^ or 

(11) Not complete a Ph*D. pro-am at all. 

With (1) he enphasizes the fact that there are only a few miver- 

sities with this type of a doctor^ pro^amp Usually^ a prograri vAileh 

enphasizes prepartng teachers for small colleges Is called, a doc-- 

t orate of arts* No reviewer applied this label to the Iblverslty 

of Montana's program- Even thou#i the theses m^ be si^eys 

or syntheses (as opposed to original research) ^ the reviewers 

regarded those they saw as doctoral^level work In Btethematics , 

(See also the TOrorand™ from Professor McKelvey In attachment 

response vill, ) 

In surrrarys we have two quite different pro-ams In nature, both 
of which drew a large number of major suggestions for Irrprovement 
(except for the Statistics option at Mont^ia State Univeraity)* 
Yet their graduates are finding errplojmient due, perhaps, to the applied 
nature of the pro-ams, Ihe pTO^ams seem to be headed in the right 
direction In tenrB of Inprovlng quality. The Montma State Uhlverslty 
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prop^am Is Imger md provides a crucial service to Physics 
and aiglneerlng^ as weU as to the other departments s^d re^on. 
The IMlverslty of rtontana's progi^ provides sendee and trains 
rfetheinatlclans in a non-traditional bTOad fashion. Were the progy^ams 
truly duplicative 3 resources should be concentrated on Just one 
canpus — in my vlew^ IVbntma State Uilverslty because of Its 
successful statistics option m.d better publication record (in 
the opjnlon of the revlewerB)^ and also due to Its larger size 
and inportance to doctoral programs in Engineering and Physics* 
But 5 as elaborated above ^ the Uhlverslty of MDntana^s pro-am does 
not duplicate. It stould be retained If the Itoiverslty of Montana 
Is willing to add faculty vho publish In Mthamatlcs , If the .. 
legislature provides a generous appropriation ^ the Board of Regents 
stould help* Given the uncertataities > of this the ISilverslty of 
Montma should specif a plan based on its omi budget* Also^ all 
theses should be based on primacy research or a request be made to 
chmg^ the title ^of the prolan. 
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Sijmary and CondLtlons on Rec oitTnendatlon^ 

In supporting the ten prograira reviewed^ 1 do so with valuing 
deg^es of enthusiasm md^ In some cases ^ with conditions. 

First 5 let me oomrr^nt on the seven prop^ams which I believe 
Inperatlve to maintain* I reconirend them unoonditionEdly^ Six were 
f omd to be of unquestionably qimlity and to provide essential 

services to their university, state , md region. ^ These are the 
doctoral pro^anB in Mcrobloloar and Chemistry at both cairpuseSa and 
Botany and Zoolo©r at the Uilverslty of MDntma* The seventh 
essential program is Montana State IMlversity's Mathematics pro-am. 
Reviewers made suggestions for qua],lty toprovement^ p^tlciiarly 
In the area of faculty publications (thou^ the reviewers rated 
Montana State ttiiwrslty higher than the Uhlveralty of MDntana^s - 
pro^OTi on tMs count). In my idewj the current faculty has 
recently bepn to publish at a rate (see p. ^1 of this report) 
sufficiently hlgn to avoid hiring expensive new faculty TOrrbers* 
As a^scussed earlier^ a Ph.D* in mthCTiatlcs Is necessaiy to support 
the severri Hi*D. pro^mis in En^neertag, the Physics Ph.D. and 
provides reco^ized state and regional ser^ce. The Statistics 
option 3 which is the major part of the pro^m^ drew praise ftwn 
the reviewers. 

The remaJjilng three prograjTB attracted substantial suggestions 
for ImproverrBnt md my recoimendatlons for continuation slpg 
conditional* Biese Include ^ first of all, Btontana State IMverslty^s 
Botany md Zoolo©^ progcOTS. ^ntana State Uiiverslty is a land grmt 
institution and logically should have Botany md Zoology doctorates 
to conplerent research in Agriculture. The Zoolo©^ doctorate or 
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a Bloloar Hi.D, of some type ehould support the WAMI pro-am* 
The existing Botmy md Zooloar programs are ecolo^cally-orlented 
and nBrTOwly so (teirestrlal and aquatic ecolos^), Hie Biology 
dep^'trTent at ^bntaia State diversity pTOpoaes offering a Ph*D* 
In Bloloa^ with optlais In Botany 3 ZooloaTi Fish and Wildlife 
Management 3 and Genetles (rather thai Individual doctorates In 
each of these areaB as now Is the case). The Biology department 
would no longer accept Ehtoirolos^ students toto a Hi.Dp prog^mi* 

In my vlew^ Mbntana State ^tolTOrslty should dewte even more 
attention to priorities 3 reorganization^ md movtog toraM a role ^ 
and scope to the Life Sciences even fHarther differentiated f^m the 
IM. varsity of Montma^s tra^tlonally oriented Ufe Sciences 
doctorates, * 

In addition to the Biologr doctorates not reviewed this year 
but mentioned above ^ MDntana State University's College of 
Apiculture offers doctorates In Plait Patholo^ md Crop and Soil 
Science. All of these interrelated degrees are scteduled for review 
in 1976^77 as ape medically related programs. MDntana State 
Uilveraity thus h^ a splendid chance to develop a plan for upgrading 
its Zoolosr and Botany progp^is^ stu^ reor^nlzational possibilities ^ 
and consider tying Botar^ rrwre closely to agricult^^ and Zoolo©^ 
to a^lcultuc*e aynd the redlcilly related disciplines. When that 
plm is developed^ submlttedj and evaluated in terns of fXmdlng 
realties md acadendc factors ^ the Botany and Zoolo^ Ph.D. ^s 
(or options) will be reassessedi ^ In the interim the programs could 
continue with the Imowledge that changes sooe required. An alternative 
would be to suspe^d themj but I believe this is unnecessary • 
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The filial program Is the IMlversity of Montana* s rfethemtlos 
Ph,D. which I also reconrond conditionally. This prolan is 
labelled a Ph*D, Another de^^e In graduate education is the 
- Doctorate of Arts. The latter degree reflects a training pro-am 

which enphaslzes preparation of small college teachers and does 
not require primary research ~.a hallmark of Ph*D, programs. At 
first glance 5 it appeared to at least one reviewer (before he 
visited the campus) mid to ne that the IMiversity of Btontana is 
offering a Doctorate of Arts in Mathematics. 

The prosram is^ however ^ soTnethtag more than a Doctorate of 
Arts, No reviewer described it ^ a Doctorate of Arts. It also 
trains people for work Iri applied Matherratics . Conprehenslve 
examinations are difficult and of Ph.D, quality. But it is still 
possible to write non-standard theses. In it^ viewj the proffom 
should have a prlinary research requirenent for all theses or request 
permission for a chmge in title. (For a dissenting view see 
Professor McKelvey^s iremorandijn in attactofent 10 ^ response viii.) 
It is difficult to survey or s^thesize intelligently at the 
doctoral student levels even if a persm has teaching experience* 
Doctorates In all fields traditionally require priinary research, 

A small programs which like Fbntana State IMiverslty^s provides 
the university with money-saving teaching assistants ^ it can be 
up^aded and developed with Just a few additions to the existing 
faculty* The publication record of the faculty was considered 
■ by the reviewers to be less than that of rtontma State lMiverslty*s, 
I was not provided with evidence of a recent spurt of publishing 
activity in refereed Ifethematics Journals, Some new blood is needed^ 
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thou^ not as much as the reviewers suggest. 

The products of this pro-am do differ ft*om the standard 
Matheniatlcs Ph.D. program and according to the reviewers applied 
nmtheinaticlans will have an easier tinB of it flridlng jobs than pure 
mathemticlans. For one thing, wore non-academic enplojmBnt Is 
available. As explained in pp* 44-^5 of this report , the pro^am^ by 
Itself 5 meets review criteria of service to the cajipus and state. 
If the IMlversity of Bfontana chooses to comnlt ©neater resources to 
this experjjnent In ^aduate education at the e^^nse of other 
prograjns. It should be maintained. But ny recoinrfintotlon is de- 
pendent on a clear cut coimltment that this be done and a detailed 
explanation of vihere the money Is coming ft^om. Extra TOney should 
not be punped into the IMlverslty of Montana for this pilose unless 
the Board of Regents cm receive a hi^er airoimt of money ft»om_ the 
state* As stated e^ller, we all should be workljig toward this end, 
but It would not be realistic to count upon It at this time. 
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ATTACHMENT # 1 



REVIEW AND EVALUATION OF DUPLICATING Ph,D. PROGRAMS 
IN THE MONTANA UNIVERSITY SYSTEM BY OUTSIDE REVIEWERS 



I , Genera! Questfons as to Purposes of the Review 

A, Content, purpose, goals and j Imitations of the prografn 

B, Need for the program and results If eliminated 

I * Student demand 

Market for graduates 
Enrol Iment data 

2. Service to state, region and Institution 

C, Quality of Program 
I* Faculty 

2, Students 

Quality of incoming student --^ 
Quality of post-graduate school careers 

3, Facilities^ equipment and library holdings 

D, Program Comparison between the Two Schools 
I, Content and extent of dupilcatlon 

2* Quality 

E* Record of the Department Program in Attracting Additional Resources 
to the University and the State 

I , Grants and Contracts 

2* Facilities 

4 

I • Possible Outcomes 
' A* Both programs continue 

B, Redirection or change in a program^ Including possibility of increased 
funding 

C, Increased collaboration between programs at University of Montana and 
Montana State University - to whatever extent Is actually feasible 
and beneficial 

D, Elimination of one or both "programs . 

E, Secondary outcomes 

The effects of any action on other programs In the institutions and 
state agencies and programs 
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III. Procedures for Review and Evaluation Process 



* A, Preparation of standardized Information in a report presented 
by each department by Jan, 30, 1976^ fifteen CIS) copies sent 
to Helena, plus institutional needs 

B, Selection of outside review team members (2 for each discipline) 

C. Outside reviewers receive reports for review by mall approximately 
one month prior to visit and names of Institutions In region 
offering Ph*D's In same fields. They may request additional 
Information from the two schools prior to visit, 

D, Reviewers visit both campuses^ up to two days on each campus with 
appropriate rest and remain In the state for one day after both 
visits, to confer on their findings and outline their reports. 
Visits will be preceded by an entrance Interview by the Deputy 
Commissioner for Academic Affairs and representative from each 
campus* 

E. Each reviewer submits report to the Commissioner's Office who will 
forward It to the universities 

Fa Departments respond to report through campus channels to the 
Commissioner's Office 

S. Deputy Commissioner for Academic Affairs and the Commissioner for 
Higher Education prepare a report and recommendations to the 
Board of Regents 

IV. Reviewers' Responsibilities 

A* Each reviewer prepares own report on each school's program 

B. Assessments of quality and recommendations are made related to the 
genera! questions in I above and in a stated frame of reference 
with regard to comparable institutions 

C. Comparison of the programs at the two schools again related to 
the general questions In L 

D. Reviewers are encouraged to make suggestions about possible out- 
comes or changes, though they are not required to make definitive 
recommendations regarding retention or elimination 

V, Format for Report Prepared by Department 

A. The Program 

1. Brief narrative defining objectives, special liat ions or limi- 
tations of the program. Does it train research specialists, 
teachers, or practitioners? 

2, Describe how the role and scope of the program as defined In 
(1) fit those of the Institution, 

ERiC i 



3, Requirements for the degree. Including options available, 
(a) Quality controls should be listed as special section 

4, Relationship to other graduate programs in the university - 
evidence of Interdepartmental exchange and support, 

5, Evidence of need for the program In terms of potential market 
for the graduate, student demand, state, regional and 

I nst i tut i ona I needs . 

6, Special features which could be ascribed to relevance to 
problems of the state, society or the region, geographical 
ConstdGrations, special expertise of faculty members, etc, 

7, Relationship of the graduate program to the undergraduate 
program In this field. Are they complementary and. If so, 
how? 

8, What would be the effects of elimination of the program? 

9, List each graduate course taught and enrollment starting 
Autumn 1970, 

The Faculty 

I. Numbers and diversity of interests and competence for the 
program options offered 

answer 2-6 for each faculty member: 

2* Complete vltae - Including all publications to date- (according 
to format of Governor's Commission on Higher Education Report) 

3. Faculty teaching loads and other professional or scholarly 
activities 

4. a. Number of Ph.D- degree program committees presently serving 

on and number of current chairmanships 

b. Number of Ph.D, theses directed at the Institution (student, 
title and year completed) 

c, Ph.D. theses in progress (being directed) 

5- Total faculty research grants and other awards naming Institution 
(sources and amounts) 

6. Curreni research In progress 

Students 

I, Number of degree students In the graduate program (Master's and 
Ph,D* levels combined) for each year starting Fall 1970 



2. Number of Ph.D. graduates from the program for each year 

starting Fa 1 1 1965 

3 Criteria for acceptance of a student into the graduate program. 

■ If possible, list number of acceptances vs. rejections for the 
last five years starting Fall 1970. 

■ a. Criteria for acceptance into Ph . D . program 

b. Undergraduate g.p.a, bacca I aurate school and QRE scores for 
Ph D enrol lees. (Enrol lees to be defined by the department 
from the time at which the department agrees to accept the 
student to work toward a Ph.D. degree). For th6 information 
of the reviewers it should be noted that the enrollment data 
from the two schools may not be comparable. 

4. Record of subsequent career (employment, research, etc.) of the 
Ph.D. graduates 

5 Financial support data for the graduate students (how many T.A.' 
' R.A.'s, Fellows, Trainees, etc. - with sources of funding) - 
current year only 

Facilities and Other Resources Available 

1. Itemize specialized laboratories 

2. Specialized Instrumentation, research equipment, etc. 

a. Within department 

b. In other departments but used in program 

c. Computer facilities 

3. Support staff (secretarial, technical, etc.) 

4. Library holdings (data provided by serials list In Library - 
not required In report) 

5 a. Annual expenditures of outside support funds for last^ 
five years (fiscal years)-(Aud ited Foundation reports) 

b Other resources attracted to institution as result of _ 
program (visiting f el lows, state and federal laboratories 
or programs)- (current year) 
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ATTACHMENT # 2 



REPORT TO THE 
BOARD OF REGENTS OF THE 
UNIVERSITY OF MONTANA 
April 15, 1976 



THE PH*D. 



PROGRAMS IN MICRO BIOLOGY 



Advisory Committee of the 
American Academy of Microbiology 



Norman Durham 

Dean of Graduate School and 
Profeseor of Microbiology 
Oklahoma State University 
Stillwater^ Oklahoma 



lOrvi 1 la wy ars / 
Prof, and Chairman of Microbiology 
The Univeriity of Texas at Austin 
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INTRODUCTORY COMMENTS 

This prograTn evaluation is submitted to educational leaders 
in the State of Montana to serve as a resource document during 
consideration of (1) the quality of graduate proirams desired and 
(2) the economic investments that accompany such decisions. It 
is the understanding of this team that several programs will be 
evaluated, 'Regardless of the various committee recommendations, 
it is imperative that the decision makers in education fully 
understand their mission, goals and objectives, A dedication to 
developing qualityj scholarly programs to which the young men and 
women and the adults of Montana are entitled requires maximum 
use of available resources. Maximization of resources requires 
a s t ab 1 Is hme n t of priorities and the development of quality 
programs , 

Quality programs can not be developed using a formula base 
for appropriations. Quality can not be measured in terms of the 
number of graduates or the number of student credit hours produced 
within a given academic unit. Quality dictates the need for 
economic investment to provide an opportunity for faculty and 
students to work together In satisfactory teacher-student ratios 
in an environment which encourages scholarly and creative activities 
It is essential that priorities be established and confirmed and 
that the dedication of faculty and administrators be evident If 
programs are to achieve some degree of recognition. Such action 
requires maximum use of available resources as well as the explora- 
tion of all available avenues to expand the revenue potential. 
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Since the final and mos t ImpDr tant step of the Ph.D. program 
involves the e s t ab 1 is hmen t of an a p pr e n 1 1 c e - mas t e r relationship 
between the student and his major professor, the success of a 
Ph*D. program is possible only where the major professor has an 
exciting research program. Good research programs do require 
funds and where they exist in educational institutions they should 
be made to serve the additional purpose of graduate training. 

The discipline of microbiology, fortunately^ is located at 
the "cutting edge" of science as evidenced by Nobel laureate 
awards and r e la t e d r e c ogni 1 1 on programs. While much has been 
published about employment o p por t uni t i e s , it is cognizant that 
microbiologists are enjoying a rather good marketplace. Suffice 
it to say that students originating from quality programs are 
often able to choose from several opportunities. The important 
factor is that quality is a significant deterTninant and thus 
this is the time to emphasii:e qualitative rather than quantitative 
characteris tics , 

Our visit to Montana State University and the University of 
Montana revealed the following general characteristics about the 
Doctor of Philosophy program in Microbiology in the State of 
Montana, (1) Both Universities have relatively strong micro= 
h 3logy programs at the graduate level, (2) The graduate programs 
and research activities at both Universities complement each 
other and we found very little unnecessary duplication in the 
specialiE€»d research areas. (3) The faculty are competing for 
a very significant portion of outside research dollars. This is 
to be commended since these federal dollars now return to the 
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State rather than being espended In other States. (4) The 
spin-off of the research activities Gonnected with the Ph,D, 
programs greatly enhance the teaching programs at both the 
tnastere and bachelor's level* 

There is cooperation between the research groups^ which ts 
highly desirable. The most active research effort is in itntnuno- 
biology and imniunochemls try , The expertise of faculty from the 
two Universities in this endeavor provides a strong base for 
recognition of the Montana Universities* Other s ubd is c ip 1 ines 
of microbiology which are gaining recognition and can be eKpected 
to add prestige to the University are those in environmental 
microbiology and the molecular approach to life processes and 
to pathogenesis in microbes. 

The faculty, students and administration were most courteous 
during our visit and we greatly appreciate their willingness^ 
franknesSj and desire to be a part of an on-going evaluation 
effort. Individual comments will be provided for each of the 
Universities and will be presented in the sequence in which the 
team visited the campuses* 
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MONTANA STATE UNIVERSITY 

1. Content^ Purpose, Goals and Limitations of the Program. 

The academic composition of the doctoral level program was 
good. As would be expected with a strong graduate program, the 
undergraduate offerings showed many areas of strength. The faculty 
are dedicated to the process of producing strongly oriented , 
micr obiologla ts with good basic preparation. The "morale of 
faculty and students is very good which speaks well for the overall 
program. 

2. Need for the Program and Result if Eliminated. 

There is a well defined need for the doctoral program at 
the Montana State University. The enrollment at the graduate 
level la very s a t is f ac t ory ^ graduates have little difficulty in 
locating posttiona, and the student demand for the program at 
the graduate level la very high. The undergraduate microbiology 
and medical technology enrollment likewise reflect this strength. 
The doctoral program and the ability of faculty to maintain 
creative and scholarly programs greatly contributes to the 
success of the undergraduate effort. In addition^ the strong 
g,raduate program provides crucial support for the WAMI' program 
established with the University of Washington which deals with 
medical education. Thus , termination of the doctoral program 
at the Montana State University would ^ 

(1) Reduce the base for retaining competent faculty members 
for the WAMI and undergraduate programs , 

(2) Reduce the Inflow of research dollars to the State of 
Montana. These funds are used for support of students, 
purchase of equipment and other program needs. 

(3) Terminate a strong basic and research oriented 
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imtnunoblo logy program capable of providing service 
to the Stataj region and Nation. 

The DepartTnent does provide service to the people of the 
State In a number of areas. Research efforts are being conducted 
under the auspices of the Environmental Protection Agency and 
selected faculty are participating in programs sponsored through 
the Agricultural Experiment Station* It is possible that the 
application of microbiological concepts to other problems 
associated with the State^ its peoples and industries could and 
should be carefully explored^ This might be appropriate for 
faculty members that are not presently competing a at is fact or i ly 
^in Federal granting programs. 

It Is our understanding that a program in Veterinary Medicine 
similar to the WAMI program is being considered* It is essential 
to medical and veterinary medicine programs that a strong public 
health research oriented microbiology curriculum be available to 
the young men and women matriculating through this academic effort. 
The basic and applied aspects of this departmental research program 
contribute to this base very nicely, 

3. Quality of Program, 

The quality of faculty and students was very adequate. Inter- 
views with students revealed a very capable group of young scientists 
interested and dedicated to science. The facilltiess equipment and 
library holdings are adequate for the progrnm, but not overly 
impressive. Present funding levels reveal the source of many of 
thea e pr ob lems . 

4. Program Comparison, 
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The primary strengths in rtasearch at Montana State Univer- 
sity are inimunob i o 1 ogy ^ water resourcas and environmental sciences 
The research is concentrated in rather well defined specific 
areas which permits the faculty to achieve some level of regional 
and/or national recognition. Programs where departmental 
research Is diffused across several broad areas never achieved 
this acclaim. It is important to note that the Immunob i o logy 
program differs considerably from the Immunochemts try oriented 
program associated with the University of Montana, The specific 
areas and specialities of research do complement each other very 
nicely and, overall, provide a very strong program for the State,. 

5* Record of Outside Resources, 

The record of the faculty at Montana State University for 
attracting outside funds is very good. The faculty are to be 
commended for receiving financial support* The Committee wishes 
to voice a word of caution In that Dr. John Jutila has recently 
moved into administration and is serving as Dean. Dr. Jutila is 
a recognised immunologist and it would be highly desirable if 
the University would seek to fill a research position in this 
area to maintain the status and level of the immunology program. 
Dr. Jutila will spend much time in administration and it would be 
indeed unfortunate if the University were to let a recogniiged 
program deteriorate on this base. Dr, Norman Reedj a Research 
Career Development Awardee, likewise assumes an extremely heavy 
load in the department. While his willingness to serve in many 
capacities within the department is indeed commendable, it Is 
not the intent of the Research Career Award Program for the 
faculty member to devote significant time to 'activities other 



than scholarship and creative components. 
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THE UNIVERSITY OF MONTANA 

1. Content, Purpose, Goals and Limitations of the Program, 

The coursa work and content of the doctoral program in the 
Department of Microbiology at the University of Montana are 
adequate in breadth and strong in specialities. The faculty and 
Students are committed to a strong microbiology program. The 
morale is good . 

2. Need for the Program and »lesult if Eliminated, 

The graduate program in Microbiology plays a very Important 
role to the University community and to participating departments. 
Cooperation with the Biochemistry Faculty In the Department of 
Chemistry has been productive both from an academic concept and 
in the competition for research dollars. The student demand Is 
good and the quality of students indicates the overall strength 
of the research and scholarly effort. The students have little 
difficulty in finding jobs since they are well prepared. 

The Department cioes provide some services to the State and 
region. Research studies In the livestock industry as well as 
health related activities through the Infectious Disease Center 
and the Rocky^ Mountain Laboratory provide for a good background 
of experience. Faculty not actively Involved in research projects 
funded by outside agencies could participate in service oriented 
accivlties that would be beneficial to the people of Montana, 

3. Quality of programs. 

The Faculty and students are well prepared and . Interes ted 
in a quality academic program. The physical facilities are 
adequate although the supplies and expenses budget is exceptionally 
small and Investment In library holdinis could profit from ad- 
ditional resources. 

4. Program Comparison, 

The principal research specialities at the University of 
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Montana are in immunochemis t ry (structure of antigens), para- 
sitology and related public health oriented studies. These 
specialities do not overlap the Montana State University program / 
but do permit an opportunity for faculty to interact and cbordinate 
their efforts so that each may benefit from the expertise of 
complementing areas. The res earch program is . vis ibly. strong . 
as evidenced by the productivity and publications of the faculty 
and the outside grant support. Similar to Montana StatCj the 
graduate students are primarily associated with faculty handling 
research grants. 

5, Record of Outside Resources, ' 

The attraction of additional resources has been very good 
by faculty in the Department, This speaks quite highly of the 
overall program^ and it would appear that research has basically 
been the source of jupport for the departmental program both at 
the undergraduate and graduate level. We were pleased to learn 
the 1975-76 Microbiology expenditures of non-state funds (page 96 
of the Ph.D, report) will bounce back to a record value. In spite 
of the general cutback in research funds the Department has in 
hand committed research grants for this year of the order of 
$100^000; this is in addition to S teliia; Duncan Institute funds 
and it demonstrates that the low value of $47sS12 reported for 
1974=75 was a temporary setback of the program, 

7* Funds for supplies and expenseSi travel, equipment and the 
library were Inadequate. Unfortunately, scientific costs involved 
with maintenance and repair of equipment have become a prime 
factor in support of scientific areas. In addltioni travel to 
scientific meetings to convey scientific data and results and to 
remain at the forefront of the problem areas needs Co be improved 
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within the University structure. The Library facilltiei were 
the subject of some disappointment at the University of Montana, 
8, The Montana State University allocated four FTE teaching 
ass is tantship positions to the Department while the University 
of Montana had exactly twice that number with eight FTE teaching 
poaltlons. The stipends at both Universities are relatively low. 
It is entirely possible that both Universities might wish to raise 
the stipend level to Insure recruitment of outstanding graduate 
students* The better we 1 1- pr e par ed student wi'^irt provide Improved 
services in the courses In which they participate and the Univer- 
sity iSj thereforej greatly reimbursed for Its Investment. 
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SUMMATION 

The State of Montana is fortunate to have strong doctoral 
programs in Microbiology in each of its two major Universities. 
It is Interesting to note that these two programs do not duplicate 
the scholarly and creative areas, but rather complement each other 
As a result, a very strong research and academic base in immunol- 
ogy (immunology and immunochemis t ry ) has been achieved and the 
faculty and programs are recognized regionally and nationally 
in their respective areas of expertise. The programs are tied 
with important programs such as the WAMl and perhaps the future 
Veterinary Medicine program at the Montana State Unive rs 1 ty and 
the Infectious Disease Center and Rocky Mountain Laboratory for 
the University of Montana, There Is good cooperation between 
these programs In the area of Immunobio logy and ImTnunochemls try , 
Other good programs are in the health related areas. 

There is no doubt that the eKpertise associated with these 
quality programs brings thousands of dollars Into the State of 
Montana as research and academic support* Therefore, dollars 
are returned to the State which would normally be expended In 
other States* In addition, termination of one or the other 
program would In reality cost the State more dollars since 
research and support dollars are playing a very significant 
role in the overall financial base of both departments as well 
as the University, 

The Committee was very pleased with the reception provided 
by administrators In thotermlnal session at the University, At 
the Montana State University, Dr, Irvin Dayton, Dr, Roy Hufftnan, 
Dr, John Jutlla, Dr. Henry Parsons and Dr. William Walter were 
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present during the debriefing session. The Committee was 
pleased to meet with Dr. John Stewart, Dean of the Graduate Col- 
lege at the University of Montana. We greatly appreciate the 
frankness and openness of the administrators in disGussing the 
quality of instructional programs. Dr. Freeman Wright, Deputy 
Commissioner^ Office of the Commission of Higher Education 
joined us during the Montana State University visit. 
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RECOMMENDATIONS 

1* The Committee encourages both Departments to capitalize on the 
availability of elder statestnen from the discipline of Microbiology 
in their academic program, EKposure of graduate students^ as well 
as faculty^ to the philosophies of science as noted by these 
individuals could contribute to a broader background and apprecia- 
tion for research and scholarly activities* 

2, While there is a great deal of cooperation between selected 
members of the Departments, the Committee would encourage further 
eKploration of faculty interaction. In addition^ faculty within 
a department may wish to consider adjunct faculty from other 
areas. For eKamplei at Montana State Univers i ty , Dr , Scarr is 
active in the area of genetics and could play a very important 
role in providing a sound scientific base, 

3, Common characteristics between the two Universities would 
indicate that additional Investments in support pers onne 1 could 
be beneficial to faculty and graduate students in delivering a 
quality program. Adequate secretarial help for preparing manu- 
scripts for publications and/or proposals for research grants 
competition Is very important, 

4, The academic year salaries are obviously on the low side 

for salary levels In regional and national surveys. The beautiful 
scenery, relaxing atmosphere and congenial people provide an 
environment which pormits the Universities to retain competent 
faculty at relatlvoly low salary levels. Certainly it would bo 



advantageous if faculty could receive appropriaCe reimbursement 
for the ir produc tivlty . A faculty reward system to reward 
productive faculty wag not readily apparent. 

5, Continued investment in research by both Universities could 
be meaningful and important. Resea'rch ihvestment In the Depart- 
ments of Microbiology could provide a positive incentive for 
faculty. The utilization of postdoctoral fellows will greatly 
enhance Che scholarly and creative capabllit tea of a laboratory 
and provide a broader and stronger base on which to seek outside 
funds. In s ome instances there appears to be a very excellent 
example of negative incentive in which if funds were brought to 
campus from outside agencies, local monies presented to the 
Department were- cut. The philosophy seems to indicate that the 
Department needed less State money, if outside monies were 
secured. The second mechanism that could serve as a positive 
Incentive is a definite program to return a majority of the over- 
head back to the generating department. The Committee was aware that 
in some instances a small percentage of the overhead did come 

back to the Department but the Universities might wish to review 
the overhead policy from the positive incentive, 

6, ' Research investments in terms of technicians can be extremely 
meaningful to new incoming professors since it is important that 
these young scientists have a technician or laboratory help to 
initiate and develop their research program. The competition 
facing a young scientist starting a research program in a new 
environment becomes more intense every year, Many Universities 
have found it to be sound business practice to furnish, during the 
first year, a half or a full-time technician to a new faculty 



15 



member in whom they comtetnp la te inveittng alinoit a million 
dollars in life-tlina salary and support* 
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ATTACHMENT #■ 3 

Rcvlcv? of Ph.D. Prograins in Botany at 
Montana State University and University oE Montana 

June 7-10, 19V6 

This report was inade iiftfir reviewing documents provicled by each department^ 
fconf ca'Gncas v/ith each available staff member In botany ^ confarcnces with deans 
and vicc--prasldents, confer cnces with all available heads aiid several faculty 
luoinbers of departments vjhose graduate students depend on graduate training in 
botany I and e>:amination of all Ph*D, theses in botany produced by both ins tit-- 
utions during the period 1970 to 1975. The Ph*P, programs will be evaluated in 
teiNUs of quality and the mission of the Botany program in each university^ Tf: 
±£i essential to rccognlj^e at the outset that 5 in both universities ^ Botany has 
vcr^^ linportant: navvlcc functions that have a tremendous impact on the econoiny of 
Montana. 

MONTANA BTATI': UNXVKllSlTV ' 
The botany program is conducted within the Biology Department vrtiich offers 
B.S, degrees in Fish and Wildlife Mnnagcmcnt^ Prcmedlcine, Zoology and Botany* 
M*Sp degrees aire offered in Botany, Entomology ^ Zoology, and Fish and Wildlife 
Management. The Ph,n. degree is offered in Botany^ Entomology^ Zoology and Fish 
and VJlldlife Management. 

lk*cauGQ the Agrlculf:urnl Experimnnt Station is located at Bo^emsinj the 
Botany Section of the Biology Department has the inescapable responsibility of 
providing outstanding basic courses in botany for graduate students in such 
fields as agronomy ^ horLlcul Lure, soils (conibinert in the Department of Pilnnt 
and Scj.M Hcienee)^ range scloncoj eLc* The bptnniuLii inunt inrnvlde nn iU'ray of 
c cj u V n e fi in p 3 n n t: a 11 n t o my r 1 n <1 mo r ph c) I o g y ^ ] » 1 r ui I: p hy n 1 o 1 o f » y ^ j") !1 e u 1 t n k c u 1 o i n)^ p and 
piajiL ecology to meet the needs of these dcpart^mentSi as \/ell as for botany 
gi/nduulio fitudc'iits. Witlmul: cpialiLy cour«e offarlngfi in cmnh of: those iHiluniUuii 



areiis, the cnt:U*c proclaim of adv^i'incect worlc in agriculture is jcopardlHr.d. One 
of the strongest points thnt via can make is that \m see no way that thn Statfi of 
Montana can benefit from hnvlng a vmak program In botany at BoJ^entan, 

The Ph.D. program is a small one and io restricted to gpeclallxatlon in ' 
terrestrial and aquatic eeology. Since 1973^ tvJO HuD, degrees wore awarded in 
Botnuy; a total of 15 wcirc awarded between 1956 and 1975* Two students are 
pi'escntly enrolled. Graduaten are oriented toward applied or rasource manageraent 
research in acndemiCj governiiiGntal^ or industrial organisations, Ph.D. degrees 
have not been granted in recent years in plant physiology^ taKonomyj or plant 
anatomy* 

Strangths of Ph,D* Pragram 

(1) .Cqiu^e offering: In general grnduate coursa nfferings in plant 
physialagy and ecology arc very good* There is a devotion to teaehlng in these 
areas. Course offer;f.n|'S in other arc^nn nre ncit aduquatu, ThJs wiJi be referred 
to later* v 

(2) Excellent T.eadersh ip in Terras tr:Uii iind^ Aquatic Ecology: Both Dr* 
VJright and Drl Ueaver are competcints flcholarly, and professionally nriented* 
The Ph*l). programs they load is of high caliber* Both are actively engaged in 
resenrch and publiohing and both have been very sueGesaful in attracting research 
graut^u 

(3) Kxternfil }^uidj.ng: Thn ability o£ the; Botany section^^or at least 
certain nuimbera of the gronp-^to obtnlu out:n:ule research supiK^rL is phonoiiuuinlp 
V/ithin the li'^yenr perfodj nQ6:i-:i9V6, IMs V/i:tghl alone received $1,00^^991) in 
grants* Betv/uen 1970 and 1P76> thc^ J^oiany ncietioa received npprn>rLi,intaly 
$775^636 In grantEJ. The ovarhnadj or indirect contSj to the Unlvertilty iiri« 
doubtcdly CKceeded the corU io the Klnlci fuv Lhe Ph.l), prugrain dur.iiM; the snma 
period. 

(A) Facilitieni Tlie npnce, equipnian^i and iibvairy hc>id:Ing#i are quite 
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(5) Ej^cdlgiil: Mmxii^l vv^^ mspJXa fiorlaus problcima^ whlcli 

\.?a consIdGr to be historicnl, the prof^cnt aclminifitrntlvU iQadorship is exceilent, 
Wa conniclcr Dr. TLcliotL^ llaad of tho Bioln^iy DQpnrUmQnt: ^ to \m liiBlily conipcitcnt ^ 
fair, profcujslonal.ly oriciiUecl , nnd highly rnspactnd by hio collenBu'es. In 
uddition both Danii Jutti]^ and Vicc--PrcB:Ldcml: Daytcm are providing outstanding 
icndarshipj with a view toward Timintaining hiph standards for iipgrading Btaff 
and prop^rams in botany. THg i^oviawDrs appreciated the fine cooperation of thcoG 
ndminlotrators, ■ 

WeiaknonMcn of 3^h*D, Program 

(1) L»acl£ o^/aculty Xnvolvomant: : A dispropor tianally high percdntaj'e of 
the botany i*taCf (at least half) is not s^eriously involved in leading and dcrf,ng ^ 
research^ piiblinhing resinnrch rct^ults in repntable journnlSj or serving as major 
professors for Ph.D. studenln- We consider this lack of professional orientation 
to be a very serious deterrent to a balnncnd and high qunlity rh.D. program. 

The reasons given for this situation by various staff meiiibcrs arc tbe demands of 
unreasonably heavy teaching and commit tee responsXbilitieB, etc. Althougli the 
reviewers recognise that such activities are very Important and do release other 
staCf menibc\rs for leading research and Ph. I), prograiim they also are aware of the 
serious problem of abdication of responsibility for the Ph.D. program, thereby 
thrusting tliat responsibility cm a very small ntinority of the botany staff. 

(2) Smcill Rl:nff: nn/l 7 .ri (1>_ n Jktln n c The program han a very narrow base. 
Five of thc^ e'l^^diC fncul I y mfMnber^^ /ire <H^n I c^g i nt:s . Fh*D. prcigrninn In bp(;:iny v;lth 
researcli speninll^n 1 1 on in such imporl^nl /irefis an plnnt physuology, plant ta>r«* 
ountnyi and p.Luil nnnfcMny hnvti not buen jj^^^i^ ^or Inek of letidershipt Two of the 
eight- iiUif-r meiiibers lack I'hJ), degrenn* 

Two bolnntcnl d i r n tp'l utien , plnni, annUwiiy nnd tiiKonnmyj irre In crit.lcnl need 
C ccntipetenL reiirencfnl/iiilnu > nut only for tbe IMuD, pragr:fim bul nlfjo for tliu 



necessary supportive and service roles for the other departmeuts or groups 



associated with the Agricultural KxpurlmGnt Stntioiu The loss of competent 
reprcsnntntian in plnnt linntoniy nnd tfiKouDmy iippnars to uu to ha the result 
of poor admlnlstriitive judyemf;^.ril: and possibly inertia prior to creation of 
the Biology Department. A resaarcli-orientccl plant anntomist and research-- 
oriented taxononiist should be hired as early as possible , If necessary by 
resetting priorities at Montana State University* Not only should these 
people be competent in their respective fields, but they should cooperate V7ith 
researchers in other dcpartinents of the Agricultural EKperiment Statlou* 

(3) La cjk f Re a eji r cjj_ Or i^en ta^lon i Some members of the botany staff have 
had very J.arge research grants that provide splendid oppoi'tunities for execiitiiig 
and pul)lishinB research, and for leading l-hA), programs* Uegrettablyj however , 
very few quality rcsearcli papers have been or are being published in rcfereed 
journals by much. too high a proportion of the botany staff* Much of the v/ork 
done with very large grants is professionally undistlnguishod. A notable 
eKccption is the work of Professor VJright who has obtained large grants, built 
a quality Ph,D* progratii, published regularly, and turned out good students* 
Professor VJeaver is also highly motivated and oriented toward research. . We 
believe he is making excellent progress. 

Salaries ; The relatively low salaries at Montana State University 
must make :I t difficult to recruit and ratnLn top--flight fnculty meuiljGrs in ninny 
Inutances* 

(5) Technical help is serious] y neeclod to relieve fnculty meniberB of 
mundane cliorus. 



The liotany progrnin ±u conducled liy ii faculty of 11 Jn the Departmenl of 
}5otiJiiy, The Ph,j), prui'.iniii pravldes kc hli ntiaiin iii cu'ology, eiivirunmaiir/il 
O jiLudics^ physiolagy, palaobotany, inorpholaj^y , taxoiiomy, and systematics. 
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A total of 17 Ph.D. dcijraGfs v/o.ro awarclcKl in Botany bctwciGn 1966 and 1975, In 
3.975 six litucloiics wuro cntollcid in the program, the progriim is designed to 
producG taaclierf^ for unrLvcirBitlQS and colleagues and rcseiarcherB for universitias ^ 
as wall as state fcidctrul and prlvatci agancies. It also provides a center of 
cKpnrtise in botany and environmontal studies* The program is hlBhly respected 
nAtionally for its significant contributions to effects of pollution on the 
environment. 

i 

Strengths of Ph.D* . Proi^ram 

(1) II i ^^h Q Li fi 1 i t y a nd Exc e 1 1 enj^_Balmi cc i The quality of the faculty Is 
generally high, Kecruitiug has been responsibly accomplished to create a 
highly competent faculty that Is well oriented to its overall professional 
responoibility of botii teaching and resc-'arch* The age spread among faculty 
members provides for stability v/ithin the Department now and in the future** 

Within the Department of Botany there are several areas of excellence that 
have greatly benefitted tlie State of Montana* There is unusual strength in 
eco],ogyj with particular expertise in environmental maintenance and in forest 
fire ecology (Gordon^ Chessin, Sheridons Behan)* Dr* Gordon Is widely recognised 
as an interhntlonal authority on effects of pollution on tVic environment, llis 
activities and leadership have been of tremendous service to the State of 
Montana and tlie nation. Dr. Habcck's studies on fire ecology also are t^ell 
known both in Monrcma and elsewhere* Other centers of excellence are in 
taxonomy and systematics (Preece, Harvey^ Watson) , morphology (Prescotts Miller, 
Bllderbock)^ and paleobotany (Miller). A very important asfiut to Ph^D, research 
Is tlie Yellov? Viuy Biological Station at Flathead Lake. 

(R) Btroii^ Inter^^tjLoii v/iy^i Oyier Jieim^ The 
Botany Department has cnrncd ttie r^nperi of a large niimheir of Unlvernity depart^ 
mentH nnd other units viU U wh Lch it: conprrnl;es iiud iiiLerncLs* For exniiip:! , the 
O ^mrtment IntciraGtii wall and has tlie staunch support of the Dopartmentsi of 



Bioeliemistryj Goolofj, ^oology^ Chamiotry, Manlummtics, Mxcroblalogyi and 
Pharmncy. Chairmon and other reprasantativRs of thCBo Depnrtments inGt with 
the rcvlawer& mid provided many dctfirilH of fiplDiidld cooparfition and iTiteractrLon 
\^±th botan:Uits, The paint xjau emphaUlcfilly inada by the :Lndiscip3,lnary groups 
that the otandnrds in Botany are among tha higheot in the* UnivGrsity and" that 
impDrtant research in the cooperating departments depends to a large degree on 
eKpertise and input from the Botany Department, Representatives of the U.S. 
Forest Service also provided details of the high quality of work done in the 
Botany Departrnent and cooperations by botanists on problemB of mutual interest • 
The reviewers were particularly impressed by the large turnout of interdiscip- 
linary iaculty (as many as 3 representatives from certain departments) and the 
genuine expression of concern about tlie questioning of the Botany Ph.U, pt'ogi'cnu. 

(3) Ca p ac 1 t y _ f o r Ob^ aji i n g E x t e rri a 1 _ S u PP ort i The Department of Bo tan 3' 
has been phenomenally successful in obtaining external funds for research and 
teaching. The Botany faculty has genei^aLed more than l.A million dollars over 
the years for research and^ in additionj more than 786 thousand dollars from 
the National Science Foundation for conducting Summer Institutes for Biology 
teachers for the years of 1961 to 1971 inclusive. Dr* Cordan alone has oblained 
about 0,75 million dollars in assorted research grants.. 

(^0 Facilities^ The equipment and library hoD.dings are quite adequate. 
( S ) Stror ig Lea d e r b h ip at _t lu* r)w}p^a tJm ent_ 1 lead ^Lev cJ^ a i id^ J^IPYR *" ^ ^ * ^' ^- ^ ^- ^ 
is a liighly respectecl professional hoLanist v/ho is heading up a splendid 
orgnnis^ntlon . In addition the very high academic standards are being adhered to 
by Deans Solbcrg and Stewart arid Vice-Pre/sident Talbot. The viuv/ur« appreciated 
the fine cooperation of these adminisl irators. 

Weaknesses of rh.D. Program^ 
(=1.) j!nadnciun t^JSpficei The Botany Depnrtiiicnit Imfii connidernhlc aquipmc?nt 
Q ,o1jlatnad Inrgely through faculty grants from eKt:ernal soiirces) but spnoe for 



Liio pro£^ram in Jjinclcqtint cs Tho lnliornLorj.n« fita too fciw nnct too small. For 
c^KCimpTc!, t\\Ci total labcirntory Bpacn avnIUiblo for re^Kiarcili oH one staff intmibGi: 
ninountB to only Bq. ft* Tliu |vrL»c-nUnutiC £i:Lt\inti on :iy daplarableu One 

r:iuy grt'cnhoufic Jo avrulnlilc fur nil t;c*nching and research. For a Ijalancc^cl 
prc)|frniii of Iciachlni^ nnd roscarcli coiiipl nluly tidtw grGcnhouBO fnc:Ll:LtlQB arc uGedcid 
iinmcdiatGly to grow plantn f or c3 anf37;onm and laboratory iiiatructlan ^ for studaut 
cxperimcn :i.n oGvoral coursos^ and for graduatn studont and fnculty researc'li. 
Soincthlnn oE thci ordar of 10 tlninf; the prciscntly avallnblc^ [^recnhouria ripaca is 
u Vi'.ci n 1 1 y n □ Dd ed » 

(2) lisc I:_o f_Jia pppr ikijvL^ccr^ t li cj^^ J?JL .ZSIR^tlX.i^^l J?^TM^^IfiE^ o^jlotmiy 
Idaalj.y thore idjauld ho strong IntaracLion and coopciratlon between tho biological 
staff in the Scihool of: ForcHjtry and tho liotany DepartinGnt . Training of foroBt 
biologistfi dopendfi hQavlly on courses in gcnoral botany ^ plant pbysiojogy, 
ftcologys taxoncnnys etc. ForG^t biologists and botanists also have conimon and 
overlapping rGHGarch InEnrests. Tho rovln^^tirs agrao that coopGration bGtwc^Gn 
forostiry and botany is gonGrally lacking. llowGver, there are exceptions and 
some individual^j from both nni^s are coopGrating in research and IntGracling 
well- A inajor probleiii area Involves laGk oC agrGOmGnr on prereqiiisites for 
advanced boLany aonrsc^s. The Donn of tliG School of Fortuil ry believes the 
prGrequlsites nro too rjgnrous for f oresl ry students. Tbe }3Dtany Department dia- 
agreen. Admin Lwtrnt iVG revJc^w of this question iiiny be in order for the bent 
interc:st:G of the Univorslty^ 

Gi^iNRnAb coNOriisiONr; 

BGcansG of the presence of an alrGndy strong Botany program at tliu 
UniversLty of Montana nnd the necesf^ity oi: a sirong one at Mnntana HLatn llniv- 
crsity it is highly cIghJ rnlilc^ thai both V\\A), pragramn in IkM any be continued, 
AclunJly, there is lilLlti duplh-ntion in the two rhJ). prfigrnmn. The* PhJ). hi 
Dutany nl Honiann SialC! UiJivGrsiLLy in rnfU ricMjed V.u nludeuin spec lal i^^Jng :tn 
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nquatic ucalaay nnrl Lt»r refJt:r;Lnl plant: ccolQ^y, nrcins not fin stronaly raprQscnted 
at Montnna Unlvoriiity. CoiiversGly , tlia arcay rciprc'ricntacl by tho Ph*D, proaram 
nt Montann Uiiivajrn i Ly (iva iioL duplic-aLCicl at Montana SuaLct UiiivGrnity. 

The prc*£iLuice of the Plul). proorninn nt; hoLli unlvurn:Ll:U'C has in lar^^c^ parL 
ninda it: pDHs LbIc for activa faculLy TiiDmbDry to obt:n:in vary Bub?;t ant Jal rc^HCuircli 
fp:ant-«. Funds from thc^OG I'.rButn havL^ iuada pDO*j:Lblc\ pnrcbasu of ciqulpmcaL and 
suipplicn ovantunlly uacd for boLh ^^radualc and imdargradunLe* roKc^areb arid 
jjinLrucM ion. Wj.th Llio Innn of one or IjOth Vh.l). prof^ raniii , and porinlbly of futui;a 
rencarcb iuipporns tibci cf f caLivcniann of botih yradualia (tihc rnnialniny M.S. jirof^raiii) 
and underf^raduatc Inclirucl ilon iindoLdjtedly would Buffer. There would be no 
financial savings; j but: rather ea loiis^ to the State of Hantana. 

Uridcrc^^radun to inBtructJon vjould suffer In another \?ay with the loss of a 
Ph-1). program. The mOBl eKpericnced and compotent teaching anslBtants are 
doctoral students* Witliout the IMuD. pra£^ram teaching assl&tantn would have? to 
be selected entirely from M.S. Dtudenlfi. 

Inerc^aned collahorat ion between pro^^rainG at University of Montana and 
Montana State Un lverfMly HeeuiM iriiprnct leal. The two institut:! ons are nimply 
too far apart* Intc^raci joii betv;ec'n thence dep :linentR and othern on tlie renpeet fve 
cnmpusen in far more praetieal. Such interaction ±h already a reality and should 
be encouraged. The nti*Dn[^cM^ the Botany ]>rugranu; on each cnmpusij the fitronocr will 
be Qth:»r pra^^ramfi relyfnn an Jk)( any for both baf>;ic cournen and refinareh ady;iee 
and colla])ornt Ion. 

Tlie Xonn of the rh.l)* pr(j|:;rani nt eillU'j; camput; v/ould undoubtedly result in 
an erornni'i of the cjn-iliLy ni" rencareh ecuidneted :fn the affectod dcpartinant^ and 
pciEUiibly in fanndjvrb; j rnc: L ion in that dejjartment as well* The pro TenH i c^na!! 
nttitude of the lUitany faculty at the Univernity of Monrnna In a reflection of 
it^j suc;cuui»ful Fh.I). i)ro{;ra!;i /ind of the eKcUeiiient f^encLraLed in a deparUnent. with 
ntrouf^ reHearcli ccH'ni t ii'fMrl The IMiJJ. program can nerve a Btimnlus* for both 
t eaching and renaarch, and ebper lalJy valuable on the liontana Stale Ilulvernity 



aucrMonLan/1 Un LvurH i t.y tviiiiinifKUi j v^hJcli i\vv bo Uiolnivd f rom oUhur comparable 
lnat;i tut Ions oC hiijlicr lunjrning. 



Wt' concur in Lhc nhovn rc'jiortj 



R. Kvort: 

ProrcjHBOr of Botony 

llnivorBlLy of Wlnconnln^Madison 

A* Jp Rikc^r rrofcuisor of Forestry 
U n Ivu CH ;L L y of VJI ii c o n ft i n^Ilad 1 s o n 
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Bagnara-Cummlns-^1 , 

ATTACHMENT # 4 

Rev:Lt!W of tlie Ph.D. Prcjgrams In Zoology 
rit MunLnnn Stat:y UnivurHity (MSU) 
and the* UiiiVGrslLy of MonUana (IJ, of M, ) 

Hy ' 

Dr. JosGpii T. Baghnra 
DGpartmcinL of CcM and Dovelopniental Biology 
ThQ UnivarBity of Arlzonti 
Tucson, Arizona 85721 

and & 

Dr. Kenneth Cummins 
Kellogg Biological Station 
Michigan State University 
Hickory Corners ^ Michigan 49060 

Content, Purpose^ Goals , Limitations 

In addition to the dissemination of knowledgej a principal 
function of a university is the creation of knowledgG* The vehicle 
for this creativity at most universities Is the graduate program; 
thuSs the establishment of a strong graduate program in a specific 
discipline is a major prerequisite for creativity in that discipline. 
Such creativity Is valuable not only for Its own sakei but because 
it may form the basis for the continued acquisition of knowledge 
and It may have direct application to problems that face man* 
Horeover, a creative faculty is one that has both talent and en- 
thusiasm and these are both features that are Important to good 
teaching. It was obvHous during our review that an understandiiig 
of these premises Is in operation in the development and maintenance 
of Ph.D* programs In Zoology at both Montana State University and 
the University of Montana. However , there are some differences in 
the two programs with respect to content j purpose, goals, and limita-- 
tlons at the two universities . 

A. Montana State University 

1, Content. The content of the Ph*D. program at MSU Is extremely 
broad in its coverage including programs and interests In fish 
and v/ildllfe management, terrestrial and aquatic ecology, ento-- 
mology, and health care education. In general, the Ph.D^ program 
has an applied orientation, however, attention to theoretical aspects 
frequently emerges. It sh.ould be emphasised that the content of 
the Ph.D. program is greatly Influenced by the purposes and goals 
of the pro«;rciin which are definitely oriented tov^ard environmGntal 
problems. This is reflected in both tlie nature of thesis topics 
and in course offerings. 

a* Courses and requirements. While an array of courses is ^ 
available there are notable weaknesses in offerings in genetics 
physiology and limnology. In large measure this is a reflection 
of the discLpllnes represQnted by the faculty* However, it Rhould 
be emphasized that some faculty who could offer courses at the 
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graduatn iGVoi do not: bccnuFin thcilr txina is already uvtir 
coinniLited to undercrticluaLc Lrainlng. This is especially 
truo of the WAMt faculty. 

Tho roquiromGntB Cor the Ph,])-^ including courses, 
examlnntionH and LhoslB qunlityi ara like those of comparable 
Ph,D. pro^^ramH in ZooloBy throughout: th« country. 

2* Purpo.^c. Thci principal stated purpose of the Ph.D. program is 
to produce saphlsticatcd scientists capable of performing high 
level rciscarch and toaching in order to fill needs at both colleges 
and universLtieB rmd at various research agencies. Because of 
the increasing need to train scientists who are competent to 
deal V7ith problems relatt'd to the environment ^ special emphasis 
is placed on training PhJ^.'s whose interests are ralated to 
ecology and resourre management* 

3. Goals, While is is sometimes difficult to distinguish between 
"goals" and "purpose", it is obvious that research goals are 
achieved during the training of Ph.D. students. There is no 
doubt that the MSU faculty feels that they Interact strongly with 
their Ph,D, graduate students during their training. This has 
positive effects on both thesis advisor and advisee. They support 
one another's research activities and this leads to better research 
productivity from each with more meaningful knowledge produced. 

It should be emphasised that faculty members who are training 
Ph.D, students enjoy a greater morale, are more abreast of the 
literature^ and become more effective and stimulating teachers. 
The ramifications of these benefits are of course a special 
blessing to the undergraduate and masters programs, 

4, Limitations and Advancnges. The Ph,l), program is obviously 
influenced by the quality and quantity of both faculty and students 
It is also drastically affected by the physical and financial 
resourcas. Some of these factors are dealt with in greater detail 
later in the report. In general it can be concluded that there 
are and have been relatively few Ph.D. students in the Zoology 
program. Fortunately, the otiidents seem to be of a relativeiy 
high ciuality, probably a result of good selection procedures* The 
quality of the faculty is variable - some are quite good and others 
are not. This point is taken up later. There are limitations in 
the number of faculty and In view of the breadth of the Ph.D. 
program this lias a strong effect on the nature of graduate training 
Some Important subject areas are either not treated or not treated 
adequately because there are no faculty to cover them. 

While the physical plant seems more or loss adequate, some 
facilitius are inadequate, although the students themselves do 
not feel deprived of equipment. (Perhaps they don't knov? what 
they are missing). One of the limitations to the program is the 
lack of adequate stipends which are Just not competitive with 
other institutions. This affects both the quality of the students 
and their morale. 
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LimiLnLlous in faculty sl'/.a and in facilxtioB may work 
to thci ndvantaoe of n pTrogram and such surely seems to be 
the c£ui£» at MSU, Faculty and sUudcnts sc^em to enjoy a much 
greater deal of interne tJon both between themselves and 
with fficulty and students of other departments. This is 
quite unusual and perhaps results from an overall lack of 
facilities at the university* By necessity, departments 
must borrow from one another. Whatever the cause, there 
seemH to be an unusual degree of cooperation and good will 
between departments (and even colleges) . 

A decided limitation is that the university is remotely 
located in reference to populated areas and as result there 
are many fewer visiting scientists available for interaction,. 
First of all it is expensive to bring them in and secondly 
it is out of their way to stop in transit to the east or 
\\rest coast, 

B, University of Montana 

1* Content, The U* of M, Ph,D, program in Zoology is considerably 
less diverse due to the fact that it derives from a single 
department. Moreover^ although wildlife management is involved 
in the department and provides students to the Ph*D* program, 
much less emphasis is placed on applied aspects of Ph,D, training* 
In general the department is of the older classical type 
although the majority of graduate emphasis is directed toward 
ecological and environmental problems, 

a. Courses, The strength of the course offerings are in 
invertebrate J^oology, ethology and ecology but a definite weaknesE* 
exists in physiology. The lack of courses in environmental or 
comparative physiology is especially obvious. Genetics also 
seems to be weak and replacement of a limnologist is required. 

The requirements for the Ph,D, program are like those of 
comparable Ph,D, programs throughout the country, 

2, Purpose, The purpose of the program Is very much like 
that stated for MSU in the previous section even to the 
extent that it is important to produce some Ph,D*'s whose 
training will allow them to pursue work in ecology and manage^ 
ment , The wildlife component of the department which is 
interdisciplinary, produces Ph,D, to fill a niche in wildlife 
programs at the national level, 

3, Goals, The goals of the Ph,D, program at the of M, arc 
essentially like those that we have indicated for MSU, 
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A, Limlual;:l.c)nn and fidvantfiges . KsEioiiLinlly tliQ sftinG £^euiGral 
limitations find advantiiac'S tlmt: wure indicotDd for MSU 
npply to the PluDp pronrcim at the IL oF M. An additional 
advnntnj^c of thci PhJ). prograTii at thG U. of M, ±b the 
avnilabllity of thd niDlof^icfil Stntioii on F3.athGad Lnka. 



Kc^ad for the rh.D. Program and Rafiailt^^ if laiminatad 

In generals the need for Ph.D. programs in biology can ha summed 
up for both institution:^ an absolutely csEicuitial and the effects of 
eliuiination as dovastating. The preBencc of the Ph.P', pro^^ram is bo 
esBontial and has so many raniif icatlons to othc\r programs and to the 
university community as a wholes that termination at either institutJon 
Is un thinkable. However , it seems advisable that the existing Ph.D. 
programs in zoology should be a part, of a broader context such as the 
existing Department: of Biology at MSU or a ixqit organisational unit 
such as a Divisloii of Biological Sciences at the U. of >L The 
critical pojnt is that staff members in life science continue to have 
access to a Ph.D* progrnm. Whether the Ph.D. degree program is called 
Ptoology or Biology is not as significant - in fact j since modepibionogy 
is functionnlly oriented and highly intcrdnscipllnary, there are both 
philosophical and pracLiical advantages to a broader contcKt within 
which to offer the Ph.D. dcguee. 

Importantly^ the general misconception that exists at supra-- 
university administrative policy and funding levels that elimination 
of Pii.l). programs \nM const U:ute financial sQving is so naive that 
it could only be perpetuated by thn?;e totnliy unfamiliar vjlth 
anstitutJons of higher education. Kspecially In small to moderate 
sij^ed universities, such as MSU or UM, the Ph.D. program Is a labor of 
lovCs constituting tlie basis for an intelleetual climate which 
provides the optimum Betting for the educational experience at all 
levels j nndergraduntie and postgraduate. At both IfM and MSU there is 
extensive use of gradiiate studuiits in uudergtnduate teaching. 
Although on occasion this process hns been maligned , it is usually 
the best way to provide a greater quality and a more individualized , 
instruction within the economie constraints that always CKist. 
Eliini nation of graduate programs with the intent of iniproving the 
quality of undergradual:e education v/ould be highly counterproductive. 
The quality of the faculty would certainly decline. Faculty teaching 
loads v;ould increase and the usual methods of dealing with such 
situations, e.g. prcsgrnmnied teaching or undergraduate assistants, hnve 
had tlieir best success in the presence of PhJ)* prograiuSs not in their 
absence, The excellence of the masters' programs is highly dependent 
upon the capnhillty to offer the Ph.D. 

Therefore, at hotli XL of M. and MSU the loss of access by tlie 
i^uology faculty to n Ph.D. ptogram would have the luost fundamental 
negative erfect on all phases of the educations-research process. 

A. Mont^ma Statu University, 

*. 

1. Student Demand, Qijallty and Placement. MSU has more than adDquatn 
student demand for the Ph.D, progrHUi and has had a high leval of 
success in placemdnt of graduates. HOU plncea inost of the doe torn tes 



Jii fippi IchI MrcnH, iuf\.r hilixLv niul rc!t1cu-a I rviu)\\n\c\ rti]ntc»d iigcncUiH. 
rUv iii^Q c»r the IMi.l) |irf){wniii nL MSI) ifi rnirty uunfi i fi Lcmt wlLli thu 
nhiiliy cif Llic- rruui I I y iu jircivJcIc! iidufjiint c? parnniuil l Mod traintnj^. 
Ilov/i'vur, i\w \irvHOni 1 hiii I^jL [on In ilic> iHkc oT Llin VhA). prognun 
tc^ridn to hu f \nancJiil liupparl rritlic*r I'hnn spncc or fnculty 
f'mduato Igadi;. AL MBU ana ciunrtcr of the gruduat.ci HtiudDnts 
(i*fu hoLh MS and PluD.) aru Bupportc;d on LuiicliJng nss:lBtnnt«hlpR- 
As statCKl nbovc*, grndimf ct fitudcnU stipaiidH (inclLidLng allowances 
for tuition nnd othur banafits) arc not ciompfaltiva with most 
othgr Instl tutilorm. At MSU tlio Ph.D. has often sidrvod to provide 
additional training for outstnnding studonts IdcntiClad in tha 
masLerB proornuis. 

2, Service to State, Region and Institution. The zoology faculty 
at MSII has had the foresight to orient numy rnsearch projectB 
around thc^ "natural lahoratnry*'^ i.e. the quality cnvironrnent, 
that exists in Montana general ly and in clo^ie proKiinity to MSU. 

Accordingly^ the service functions to the state and region are 
en^l ronuieutally oriented. MSU has placed many PhJ).'s in resource 
reiated agencies. Staff and grnduate students are becoming 
involved in environmental impact assesRiiicnt work to an increasing 
degree. ThiH service function will undoubtedly gain even greater 
sigfrlf Leance aR Mtjutant-i wren tl en with the d iff j cult probleni of 
accelerated resource devel opuient and the inaintenance of environmental 
quality. Becaitue oC the comp] ex nature of environmental problemSp 
the interd J wciplinary approach Is essential to both the underlying 
basic rcscarcli and the applied studies. Strong Ph.D, prograJna 
involving ^ooJ ogist; wil 1 be Jnot rumental in fostering such 
intord:isc:!pl inary efforts. Ilie Ph. I), progrijm will be imjiortant 
to interact ioiis at a cc*niparab]e level wJth other Ph.T), units. 
A;tso^ the PhJ). program ^provides the appropriate research-^cducn tion 
atmosj)here and allciv/s for the direction of doctoral theseB relevant 
to the cnv i roninental proljleins which would not otherwise be possible. 

The Impact of the: MSU doclcjral ]?roj^rn;n through the ICxtonslon Service 
has been, and will tinnl luut^ u> bCj extremely important. Staff and 
doctoral cnndidatc^f; and thtvi r refiiearch efforLn ronntitute a vital 
rertource of Uu- exteuHion wcirk In Montnnnj winch haH long been 
recngnixed to be rundnmenlnl to ngricuTtnrai nnd wildlife related 
ac I I V I I 1 CM , 

Continued s^iicccHr; of the WAMi medicnl prograni dependfi upon a strong 
JMtJK program involving SionlogtBtH In cn dnr !o enFaire the pni I fr Ljjni fun 
of higli quality staEf with access tfi gracUuite research. We belJeve 
that v/ithout nuch a Ph.l), program M'UI would lone the=-WAM:i progrnm. 
Uridoubtedly iiinny of the ind iv FduiO r> f^rudyJng in the prog ram, which 
is designed to give Montancins access; tu training in tlie health 
professions^ will pursue- professional careern in tlm State. 



90 



Bagnai^a-^Cummins-6 . 

B. UnlverHity uC Montana 

* 1. Student: DcmnncU Quallt.y and Placcmont:. If uIig Ph.D. program in 
Zoology and Botany arc takan togo.ther the affort is similar in 
siza to tha Biology progroin at HSU. As indicated aboves a 
combination of the- life sciences at U, of M. would be desirable* 
The Ph.D. pro|»rinn lii Zoology at U. of M. is also fairly consistent 
with the abil-ity of the faculty to provide adeqintc staff-graduate 
student interoction. Student: demand is highs resulting in 
predoctoral candidates of very high quality - accomplished and 
well motivated. However, financial support is presently a greater 
constraint: than faculty loads or space* At U. of M, ^ one half 
of the graduate students (both MS and Ph.D,) are supported on 
teaching asslstantships having substandard stipends. 

Because of a more traditional orientation, U, of M. has 
tended to place the doctoral products of the ?.oology program in 
academic institutions rather than resource related agencies. Ph.D* 
training has been primarily of individuals whose purpose has been 
attainment of the higher degree from the Inception of their graduate 
training, Ph.D. graduates in Zoology from U, of M* have had no 
problem in obtaining employment both in the state and the nation. 

2, Service to States Region and Institution. As in the case of MSU, 
a consldernble portion of the Ph.D. program at U, of M. is oriented 
toward cnvironmeutally related problems* Again, the zoology staff 
at U* of M, has taken advantage of the magnificent natural laboratory 
that exists all around them. Although of M, has traditionally 
played less of a rolG than MSU in appliud areas , with the wildlife 
program being centered in the School of Forestry, the increased use 
of the Flathead Lake Biological Station as an interface with the 
public and applied problems is evident. Expansion of this function 
at the Flathead Station is presently underv/ay and federal funding 
has been sought , 

The situation with regard to an increased contribution to the 
solution of environmental problems in Montana, such as those related 
to coal removal, is similar to MSU. Some of the zoology staff and 
graduate students at U. of M, are presently involved in applied 
environmental research and such involvement will undoubtedly increase 
in the f utu re * 



III. Quality of Program 

1. Faculty. Since the Ph.D. degree 3S one that is research oriented 
it folltjws that the faculty that serve as thesis and dissertation 
directorH be artive in research. It has been often said that 
an active biologiHt associaled w:i th a university should probably 
publish an average of about one sound scientific article (in a 
reputable referecd journal) each year. We have used this criterion 
as at IcaFst one parameter in assessing the quality of the Ph.D* 
programs at both MSU and the U, of M. 
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Unfor tuiiatyly I the publlcn tion record of ulie faculcy is vary 
poor. At most J onc\ or two faculty incnnhGrs approach the "one 
paper a year" critGrion. Wo realise, of coursG, that this is in 
part affected by the fact that the wildlife faculty policy is 
to not co-author the papers of theJr graduate Eitudents, AI11O5 
WG realize that the older trnditlonB of the university did not 
involve an active puhlieation policy especially because teaching 
loads were higher. It is also noteworthy that the WAMI facuJ ty 
has not had the opportiuiily tu be overly active In research 
becouse their l.enchin^^ roiiponsibilitiGF^ at tlie onset of the 
pro^rniti, are so heavy * 

It should be emphasised that despite the poor publication record 
of the faculty wo feel that the papers they have published are 
sound and we feel that the faculty is capable of guiding Ph.D, 
research. We wcrG particularly ImpresBed with tlie genetics 
group and we feel that their rapport with oiig another is 
particularly good. It is unfortunate that at least one of them 
wlio had been particularly active suddenly stopped research 
publication in his area, 

A* UnlversJty of Montana 

The publication record of the faculty is fair. More than half of 
the faculty meet the -'one paper a year" criterion and fortunately 
the younger members of the faculty are active. This holds proniise 
for the future. We feel that some of the younger faculty are 
par t icu.l arly good and enthusiastic and are succcsFiful in obtaining 
grants. They rank well with faculty at compar*nblo universities 
with comparnble orltuitation . ThofiC faculty members involved in 
ecoiogy and etliology arc^ particularly active and sue cess fu] in 
the Ph,D. prop.rani and the same can be said for the two younger 
physiologists. 

Stud en ts 

A, Montana State University 

We were much ImpreBScd both by thG enthusiasm of the graduate 
students and by their apparent high quality. That quality students 
(as judged by CRR scores) v;ho. anroll at MSU is surprising in view 
of tlie stipends available, Thuy seom to be doing good research 
and relate to other students both within their department and in 
other departments. The fact that they have their bwn wel 1-or^^aniKed 
and wcll-n t Ltmdnd seminar, grouns is a reflection of their interest i 

B, UniverHity of Montann 

The Ph.D, students at the University of Montana definitely arc of 
a higO^ quality. They were attracted to the university not only 
because of the environmdntal advantages of the state, but because 
they were impressed by the research record of specific faculty 
members, Dr, Jenni was especially notable in this regard. We 
would compare the incamlng students very favorably with most 
major Zoology programs at the national level. 
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2, FciciJitlcHj Kqiiiprnent and Lihrnry UoldLnRs 

A. Montana Stnte Unlvcu'slty 

Facllltje^i HLWM ndequnta aRpCKiinlly with respc^ct: to Che physical 
plant. EquipmQnt v^lillc^ not nbundrint Is adec|uate for carrying out 
Ph.D. rcBonrch, The graduate^ students indlcata that they are not 
hampcrod by Jack of Gqulprncint and seem to make do through 
borrov/irig and Ingo nutty* The computer fac ill ties are excellent 
and of a great help to the Ph.D* program. The studGnts are 
proud of their library and can easily obtain materials, not 
available on campus through inter-library loan. 

B. University of Montana 

Facilities and physical plant are adequate^ although the separation 
of the graduate students into an annex may not be conducive to the 
best interests of the program. Equipment is available in much the 
same way as at MSU. The computer facilities are good and library 
is adequate i but perhaps not as good as those at MSU, 

IV. Program Comparison Between MSU and UM 

A. Content and Extent of Duplication 

An essential feature , producing maximum benefit to Montana from 
life science education and research ^ should be cooperative programs 
between the two Institutions* Since such cooperation can be viable 
only if areas of mutual interest are identified s some general overlap 
between the two programs is required. Such overlapping (actually 
compl omenta ty) areas of i^esearch do exist in the doctoral programs 
involving F,oologists and cooperative effort is hindered by physical 
separation that iSj the lack of financial support to cduntcract 
the physical separation, Iti appears that the higher administration 
of both MSU and UM, the Commissioner's Office and the Legislature 
have all been less than helpful in fostering cooperative exchanges 
between participants in the two Ph.D. programs. 

As stated previously j the two Ph.D, programs are generally 
different; Mftti provides a more applied aspect and UM a more academic 
one. Even if the civcrlnp of the two Ph,D, progrtims was exact j 
which it definlteJy is not, the differences in the university programs 
related to tlie zoology Ph.D. arc so dlvc^rgent tliat the products 
represent a healthy diversity of approach. In other words j the 
progrnms at l^M and MSU are much, more accurately characterized as 
complementary than overlapping. Since areas of Ph.D. research and 
training In zoology have little diract overlap, cooperation between 
the two institutions should be mutually profitable. The UM Biological 
Station could provide a useful vehicle for increased cooperation in 
environmentally related areas. 
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B. Quality ^ It is difficult to make a qualitative analysis of the 
two Ph.D. programs^ because while there are certain Bimilaritles 
the basic programs are cliffarGnt* At MSU severnl Ph^D. progrfims 
are offered by a department of biological .^ciennDs and the 
Zoology Ph.D. program has as a rusiiltj input from a variety of 
disclpilnc'H in the same dGportment. At the University of 
Montana there only one Ph.Dp program in the Dne department 
of Zoology. On the basis of productivity of individual faculty 
members^ :! t In probably true that the qunlity of the Ph.D, 
program at the University of Montana is relatively better than 
that at MSU. HowevDrj this criterion alone is difficult to use 
in the total qualitative analysis of the program. 

One obvious difference in the programs is the relative 
strength of invertebrate zoology at MSU and of vertebrate zoology 
at the U. of li. Perhaps there is more potential at the U* of M. 
in that some of their inost active faculty members are young. 
Moreoverj they expect to add five new people during the next five 
years due to openings created by retirement. A source of potential 
at MSU may be the WAMI program. If these young people can really' 
develop their research programs in the face of heavy teaching 
responsibilities, the Ph.D. program in Zoology will be enhanced. 

One problem at MSU is the status of entomology. Most members 
of the "entomology group-- seem to bo willing to operate through 
the Zoology PhJ). program, however ^ one other member is a persistent 
aupporter of entomology. Perhaps tliis accounts for the unusual 
Bltuatlon at MSU wherein a Ph.D. program in Entomology exists In 
the absence of dc!flnitive courses in that discipline. 

Some vertebrate zoology at tlie U. of M. is perhaps a little 
"old fashioned." However, this characteristic seems to be changing 
and probably will be resolved through the addition of new faculty. 

At present it appears that the quality of the whole Ph.D. 
programs^ including faculty and students^ at the tvjo universities 
is perhaps less than that of other universities on a national basis, 
however, the programs are young and are in a state of maturatlon. 
Both Zoology Ph.D. programs are to be complimentGd for their etuphasls 
on environmental problems - a proper emphasis in a state that has 
-'environment." Tlie development of interests in molecular biology 
is a luxury thai neither Ph.D, program needs nor could afford , 

Records of the Departnient Programs * Attracting Additional Resources 
A, Grants and Contracts 

There is a definite need at both institutions to increase the 

level of outside support for graudate level resr vf % xhe more 

applied aspect evident at MSU has been reflect^^^ in support from 

Montana and federal fish and wild] if e and agr * ^ u [. lj. ' = ^ agencies. UM 
has obtained some support from other agencies %<sl\ and a few 

zoologists at both institutjons have been supp-'^f'': \j contract work 

related to environmental probleiafi. Additloiml sufipc rt should be 
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activnly Koughl:, part: Lculnrly in Lihc area of environmental probleins 
from agenciaK r^uch as EPA^ ERDA nnd basic rcaenrch from NSF, 
If given tirnQ, the WAMI fnculLy a I; MSU should be able to obtain 
NKl support* 

B. Facilities. Tha outstanding exomplo oC out^nde facility support 
is the U. of M. Flathead LnUo Hiological Station which has 
received bnih NSF and F.PA funding for phRical plan^ expanBlon, 
However i the area of facility Improvement and expansion Is primarily 
a UnlvcrBity function. If MSU or U, of M. take the position that 
this constitutes an additional responsibility of the staffs one 
could well ask what uBefnl role the adTninlstratlon serves. 



VI Recommendations 

A* Ph.D. programs at both institutions should dof.inltely be retained, 

B* Offering of a single Ph.D, in Biology j with area of emphasis such 
as Entomology or Wildlife Indicated parenthetically ^ at MSU, 

C* Combination of Zoology, Botany and Microbiology in a Divrs£6n'''of 

Life Science and offering of a Ph*D, in Biology Cwlth area of emphasis 
indicated) at of M. 

Increased interaction between staff and graduate students at the 
two institutions. In the environmental areas 5 a logical vehicle 
for this would be the U. of M. Flathead Lake Biological Station. 
Regular bus service (already inuler study by of M.) between the 
two campuses should be implemented as soon as possible, 

E* More emphasis at both institutions on outside research support and 
publication in national and international rcfereed journais. Staff 
members should be encouraged in such endeavors by more release time 
and improved^ university generated^ facilities. The equalisation 
of teaching loads evident at U. of M. is certainly a positive step. 

F* Re^evaluation of the paramedical programs at both institutions* 

It seems foolish that WMII should be located at MSU while Pharmacy 
and Medical Technology , etc, are at U of M, Since it seems obvious 
that a medical school will not exist in Montana in the foreseeable 
future, consolidation of the paramedical interests seems advisable. 
However^ neither the life science unit at MSU nor at U of M should 
be paramodlcally oriented^ but rather should continue to develop 
with major emphasis on environmental biology. 
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An Evaluation of the Doctoral Programs 
in Chemistiy 

at the University of Montana and Montana State University 



by 

Pater K, Freeman 



I, Department of Cheinistryi University of Montana 
A* Faculty 

(1) Biochemistry 

The biochemistry group, consisting of Professors H, R. Ftsvold^ W, E, 
Hill, G. P. Mell, and K, E. Watson represents the most vigorous division 
in the Department of Chemistry as a consequence of successful fund raising 
and a reasonable rate of publication. The biochemists have attracted, 
partly as a result of their own efforts ^d partly as a consequence of the 
present inclinations of graduate students who have diosen the department 
for their graduate studies, the lion's share of the sraduate students (cm. 
75%). Clearly, biochemistry is a major theme of the chemistry department 
and biochemistry faculty members Interact strongly with other departments 
on the campus such as Zoology i^d Microbiology, 



undergraduates. He does not have major federal grant support, but efforts 
are continuing. Although his publication record is good up until 1973, he 
has not published in the last few years. One senses that this is not a 
problem and that publications will be forthcoming in the near future. 

Dr. H. R. Fevold has strong grant support, an active research program 
and a reasonable publication list. With this strong funding, including support 
196S-1970 on an NTH Research Career Development Award, one can look 
forward with confidence to regular contributions to the literature in the 
future by Dr. Frevold. 

Dr. W. E. Hill has strong federal grant support, including an NIH Research 
Career Development Award, a research group of one undergraduate, two graduate 
students and a technician and a good publication rate. I am impressed with 
the vigor of his research program. 

Dr. K. P. Watson is certainly off to a good start with a choice of two 
different career development grants on the horizon, strong federal grant 
"support and a research group of five graduate students (one shared with the"~~" 
Microbiology BopartmentD and a postdoctoral fellow to arrive in the near 
future. His contributions to the literature already look good and one can 
anticipate a bright future. 

(2) Inorganic Chemistry 

The inorganic chemistry research area Includes Professors R. K. Osterheld, 
F. D. Tliomas and W. P. Van Meter. With Dr. Thomas's emphasis on undergraduate 
teaching and interaction with the high schools. Dr. Osterheld's role as 
department chairman and Dr. Van Meter 's interests in environmental chemistry, 
the inorganic group contributes to the doctoral program principally in a 
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supportive role. Dr. OsterhRld has directed one Ph.D, thesis at the 
University of Montana, but otherwise the Inorganic chemists have played a 
seconda:^ role. Dr. Van Meter has recently obtained a major grant from 
ERDA (in collaboration with Dr, Erickson), which should be a stimulus to 
scholarship. However, he views the project as unsuitable for the participation 
of doctoral candidates and anticipates the use of tenhnicians and perhaps 
M.S, candidates as the major source of assistance. 
pC3) Organic Chemistry 

The chemists in the area of organic chemistry , J* Fessenden, R, H. 
Juday, R. E. Erickson (on sabbatical this year), A. A, Kamego^ F, Shafizadeh 
and W* Waters, represent the largest divisional grouping* 

Professor Fessenden served as chairman of the department for a six year 
period ending in 1973 and is active as an author of undergraduate textbooks* 
His research interests focus on synthetic methods for the synthesis of 
heterocyclic silicon compounds and he has been active over the last few 
years, although his publication rate is not high| which is understandable 
in view of his other commitnents . Presently he has no outsida funding. 

Professor Juday's research interests are turning from the synthesis of 
steroid analogs to an mialysis of trace components of l^es, although he 
has a collaborative project with Professor Waters on the steraochamistry 
of cathodic reduction of organic substrates* He has directad one Ph*D. 
thesis and has been active in research, but not at a high rate of publication. 

Professor Erickson is on sabbatical leave this year, so we didn't have 
a chance to talk to him. His research interests have been concentrated 
on the mechanism of ozonation reactions and electroreductions, and he has achieved 
good fimding for these studiaSi which have resulted in a very nice series of 
publications. Recently, however, Erickson's interests have turned to 
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environmental chemistry and public policy as it pertains to environmental 
considerations; according to Dr* Osterheld and others he is no longer 
interested in teaching graduate level organic chemistry. Presently he has 
funding from ERDA^ in collaboration with Dr, Van Meter, for an environmental 
study on waste products from coal gasification. 

Since Dr. Kamago is on a one year appointment, replacing Dr. Erickson, 
we did not interview him. 

Professor Shatizadeh is Professor of Chemistry md Director of the Wood 
Chemistry Laboratory, He is a department all by himself and has been highly 
successful in fund raising and publishing in his fields of cellulose chemistry 
and natural products of sagebrush. His direct participation in the doctoral 
program in chemistry Ctwo Ph*D, dissertations directed in chemistry and 
three in forestry) is not as great as one might expect based on his publication 
rate and extensive funding. He has used his research funds to a large degree 
to support postdoctoral fellows and research assistants Cnon^degree candidates). 

Professor Waters has made a strong contribution to the doctoral program 
in chemistry at Montana. His studies, principally in the area of physical 
organic chemistry^ have resulted in regular contributions to the literature* 
He does not have extensive funding at the present time, but his vigorous 
approach to research suggests that he will continue to contribute high 
quality papers on a regular basis. 
(4) Physical Chemistry 

The physical chemistry group at Montana consists of Professors R, J, Field, 
G. W. Woodbury, Jr* , ^d M* Yates, 

Professor Yates is not directly involved in the doctoral program, but 
does support the Ph.D. program as desirable. 

Professor Field is new this year and certainly represents an outstanding 
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addition to the staff. He is already rather nicely established in his 
area of interest, oscillatory chemical reactions^ as illustrated by an 
extensive list of papers with R. M. Noyes CUniversity of Oregon). Dr. Field 
has all the personality and talent that one could hope for and it seems 
highly probable that if the Ph.D. prograin is maintained at Montana that he 
will develop a national reputation. 

Professor Woodbury is also a source of strength in physical chemisti^ 
and in the department* He has contributed to the literature on a regular 
basis and has maintained nearly continuous fading from the National Science 
Foundation, (not an easy feat in these days of extremely keen competition.' , 

B, The Doctoral Program 

The faculty, grant funds and facilities all seem satisfactory for the 
modest Ph.D. program underway. The size of the graduate program is small 
with only 20 graduate students and the emphasis that has developed is on 
biochemical research. Dr. Shafizadeh's carbohydrate and natural product 
research also prospers, but this does not at present make a large impact on 
the doctoral program. Perhaps both the size and the emphasis are right for 
the times, Tlie number of graduate students is smaller thm most chemists 
would consider to be ideal for a doctoral program and this will most likely 
continue to be a problem in the future, although s^e partial answers may be 
available (see b Uow) , The quality of the graduate student attracted to 
this program is prusontly varied and this will most likely also continue to 
be a problem (as it is a national problem) . 

C. Conclusions and Recormnendations Specific to the University of Montana 
Biochemistry represents the major emphasis of the graduate program in 

chemistry and perhaps the major factor in any decision on the future of the 
department. If the biochemistry group is moved to Pharmacy and Allied Health 
Sciences in order to interact more strongly with Microbiology, the Micro 
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department having jsut voted to move to Pharmacy, the h^art of tl^^ chemistry 
program will be lost, I doubt that the doctoral progr™ in chenii^try could 
survive such a blow. My recorranendation is :hat BiochOTlstry rem^^n the 
Chemistry Department and that interactions with Microbiology Cal^^ady 
ext .nsivaly developed) be encouraged by other means. Pe^aps joi^t seminar ' 
programs, areas of concbntratioii aJicI closer siting of laboratoO^ pp^ratlons 
are reasonable routes for enhanced interaction. 

If Biochemistry remains with Chemistryi the doctoral prOg^^# h& 
improved by building on the strength in Biochemistry and improvi^^S the 
participation by staff members in the remaining divisioi^al areas^ ©specially 
organic and physical^ where there is residual strength • In org#Xg chemistry 
a quantum leap forward is possible. Dr. Shafizadeh supports thif^^ to seven 
postdoctoral fellows and two research assistants^ none of whom directly 
involved in the doctoral program. My view is that he should Use approximately 
50% of his salary funds Cpresently postdocs and research assist^^^^g) on 
pre-doctoral students. He could add to the department total of 20^ approKimately 
four to nine pre- doctoral students* Dr. Erickson*s apparent loS^ of Interest 
in doctoral level research is a disappointment after his impMsS^^e 
accomplishments initially. If he can be encouraged to Use his tA^jit^ and 
interests in environmental chemistry to direct research in envi^o^ental 
chemistry at the doctoral levels then he would be making the kirJ^ gf contribution 
that would enhance the Ph.D, program. If this is not posslbJe^ ^Hen the 
appointment of Or, Erickson to head up the interdisciplinary enVi>o0^ental 
program, presently in the planning stages, is a logical on^ as would allow 
the department to replace him with a young research active otgaP^^ chemist. 
Changes along these lines would undoubtedly increase the mor&le Pr. Waters 
who presently is providing the most enthusiastic support of the PH.P* program 
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in Org^^ic chemistry. 

Research in Physical Chemistry looks very promising with Woodbury 
and Pield, but another research active staff member is needed* This might 
be accomplished best at the next retirement opportunity. Inorganic chemistiy 
^©presents perhaps the weakest area where doctoral research is planned, 
Dr, Ost^rheld is perhaps making his contribution to the Ph*D, program by 
providing able administration as chaliTnan* Dr. Van Meter's contribution to* 
the graduate program could be enhanced through the use of some of his ERDA 
funds to support M.S, candidates. 

II, Dep^^tment of Chemistry, Montana State University 
A, Faculty 

(1) Biochemistry 

Xlie biochemistry faculty group at Montana State consists of Professors 
T, Arnold, K. J, Goering, K. D* Hapner^ L, L, Jackson, R, Julian (on 
leavo this year), J. L!. Robbins, S* J. Rogers, R. V* TTiurston and G. R. 
Warren* The large size is made possible by salary support from the 
AgricQjtural Experiment Station and WiAMI. The doctoral program presently 
is being carried by Jackson^ Julian md Rogers with support from Hapner 
ajid ^Qt^bins. All are research active, with Jackson the most proHfie 
publisjier in this group of five. It would appear that Ph.D* candidates have 
^ suitable range of projects from which to choose in the area of biochemistry. 
Outsi^j^ support in the form of grants from federal agencies such as NIH and 
NSF is not large, but this lack appears to be made up by Agricultural 
Experiin^nt Station support* Professor R* V* Thurston, Director of the 
Fishe:c*3Lis Bioassay Laboratory does have considerable support from the EPA 
and NsF* This certainly adds to the strength of the scientific community. 
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but It does not impinge directly on the Ph.D* program in chemistry. 

(2) Inorganic ^ Malytical Chemistry 

Inorganic and analytieal chemistry at MSU comprises Professors J* ^end, 
K. Emerson, P. Grimsrud, R, A, Olsen, G, K, Pagenhopf and R. A, Woodriff. 
The thrust of the doctoral program in this grouping is carried by Emerson, 
Pagenhopf and Woodriff, with Woodriff* s program impressively active although 
ha is at retirement age. Although Dr, Emerson has directed no doctoral 
students since 1972, his past accomplishments and present research program 
add strength to the graduate research program, Dr, Pagenhopf has a vigorous 
research program with good grant support and a strong publication record- 
Dr, Grimsrud is new on the faculty but is in an interesting and currently 
important research area. His support by the ACS=PRF and a good start on 
contributing to the literature augurs well for the future. Dr. Olsen Is a 
soil scientist with an active research program, which supports the doctoral 
program, although he has not played a large role in directing doctoral work. 
Dr. i^iend's accomplishments in science education are impressive but are not 
tied intimately to the doctoral program. 

(3) Organic Chemistry 

Faculty with interests in organic chemist^ are Professors A. Craig, 
E. R, Craig, R, D. Geer, H, E, Gerry, P, W, Jennings and B, P, Mundy, The 
doctoral program is carried in organic chemistry by A. C* Craigj Jennings, 
and Mundy, with support by Geer- Professor Jennings has been particularly 
active in the Ph.D, program, turning out six Ph.D. students in a 10 year 
period, raising funds for his ovm program and coordinating successful 
proposals to obtain instrumentation vital to the Ph.D, program. The efforts 
o£ A. C, Craig and B. P. Mundy also add significant strength, with Mundy»s 
publication rate particularly strong* Professor Geer is active in the 
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doctoral program, directing the work of two successful Ph.D. candidates md 
contributing to the literature on a regular basis. 
(4) Physical Chemistry 
Faculty members with interests in physical chemistry include E* VL 
Macker, P. R* Callis, C, N. Caughlan^ R* A* Howald and R. G* Stabbins. 
Professor Caughlan has been a source of great strength for the department 
through the years, serving as department chairman^ directing ten Ph,D, theses 
and collaborating with colleagues at other institutions and at Montana State* 
His contributions to the literature are numerous. Professor Caughlan 'e 
activities have not carried the doctoral program alone in physical chemistry. 
Complementary strength has been provided by Professors Anackers Callis^ and 
Howald, all of whom have been active in directing doctoral disertations^ 
raising funds and contributing to the literature on a regular basis* The 
physical chemistry group has strength throughout and there are^ therefore^ 
a good variety of projects for doctoral candidates. Professor Stabbins is 
new this year and bus not had an opportunity to become heavily involved In 
the Ph.D* prograiTU 

B, TTie Doctoral Program 

There is strength e^ibited in all the traditional areas of chemistry 
at Montana State, If one considers the resources expended in tmrms of state 
support, quality of graduate students, salary levels of faculty^ teaching 
assistant stipends and teaching loads, the accomplishments of the doctoral 
program are impressive. A new area of emphasis is clearly developing in 
environmental chemistry and Montma State is certainly a logical place for 
such a trend. There is, however , one aspect of this which may develop into 
a problem, A fairly substantial fraction of the faculty is now moving to ' 
greater involvement in chemist^ applied to environmental concerns* Some 
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faculty members may be spread across too many different aspects of chemistry 
and the competence of staff in the traditional academic areas may decrease 
to a point where the quality of graduate instmiction in traditional academic 
areas is reduced, I believe that the present faculty are not unaware of 
this problem^ but it appears to me to be an important consideration in future 
planning. 

The facilities for a doctoral program in terms of space and equipment 
appear to be excellent. There would be no apparent problem in expanding the 
program to 40 or so graduate students in terms of limitations imposed by the 
availability of physical facilities. 

As in the case of the program at the University of Montma, the doctoral 
program at Montana State is small. The present 24 graduate students are to© 
few for the staff and for optimum interaction in classes^ seminars and informal 
discussions of research, I do not view this as a fatal flaw and there are 
always some compensations in a smaller program, 

C, Conclusions and Recommendations Specific to Montana State University 

The quality of the program in Chemistry at MSU is good with good balance 
achieved in the traditional sub groupings of chemistry. My only specific 
recommendation would be that continuing efforts to maintain research in some 
of the traditional areas of chemistry be maintained so that. the department 
does not become a department of environmental chemistry. I see nothing wrongs 
however^ in environmental chemistry being a major theme of the department, 

II, Recommendations 

An assessment of the desirability of eliminating the doctoral program 
in chemistry at either the University of Montma or Montana State University 
Can be brought into foCUs by considering the effects of such a change. The 
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effects of termination would be quite similar in either department and so 
they are considered together* 

(1) Many of the staff of either departinent would attempt to leave 
(Fevold^ Hill^ Watson, Waters, Field, Woodbury md perhaps others at Missoula 
and Jackson, Jennings, Mundy, Rogers and others at Bo^eman), The academic 
job market is tight and perhaps of all of those that attempt to leave only 
two or three would actually leave. TTie odds are that those that leave will 
represent the major contributors to quality graduate as well as undergraduato 
instruction. 

(2) As a consequence of the attempts at mass exodus and tha reduced 
scholarly opportunLties, the morale of either or both departments would be 
extremely low during a fairly extended period of time, TTie quality of 
instruction at all levels would certainly suffer, 

(3) Without a Ph.D. program the quality of the average teaching 
assistant attracted to the program would be reduced with the only option to 
counteract this being the employment of instructors, which would be, on 
balance^ an added expenHe, 

(4) Grant funds from federal agencies would decline, with loss of 
funds for instruments. If the quality of the undergraduate program is to 
be maintained, state funds would have to meet this needs 

(5) Undergraduates who are bright and eager and wish to pursue 
research projects in their junior aiid senior years would often have a less 
stimulating environment without the opportunity to work in a reasonably 
vigorous research group with advaficed graduate students. 

(6) A loss of research quality md competence in chemlstr>^ would 
cause a ripple effect across the campus in both cases due to the fact that 
chemistry interacts strongly with other departments such as Zoology, Geology 
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and ^4ic^obiology at Missoula and with Chemical Engineering, Physics, Plant 
and Soil Science, Animal and Range Science, Microbiology, Genetics and 
the mn program at Bozeman. The collaboration with other departments appears 
to be particularly strong for both chemistry departments. This interaction 
is much more than an exchange of members on doctoral committees; collaborative 
efforts on research are underway so that scholarly efforts in other 
departments would bo placed in jeopardy by eliminating the Ph.D. program ^ 
in chemistry. Thie WIAMI program, which is off to such an excellent start 
might very well be hurt; loss of the program is a definite possibility if 
staff competence in biochemistry is reduced, as seems likely. 

(7) Savings undoubtedly could be achieved by a discontinuation of 
the Ph.D. in chemistry, if one is willing to make a compromise in the quality 
of the undergraduate program . Assuming that quality is to be maintained in 
the undergraduate program, the picture is not clear. Less graduate course 
offerings might be possible, and individual teaching loads probably could be 
increased to some degree. There would be some savings in staff time spent 
on committees primarily involved with doctoral program considerations. It 
appears, however, that the state does not support the Ph.D. prograns dii ;tly 
to a very large degree- most of the direct support is derived from federal 
grant funds. Therefore, the potential savings to be made are rather limited 
at the start. IVhatever savings might be achieved in professorial PTE would 
be offset, probably to an important degree, by the necessity of purchasing 
modem chemical instrumentation without as much federal assistance and 
replacing teaching assistants with instructors. 

Originally, when I agreed to take up the assignment of reviewing the 
doctoral programs in Montana I felt I would not be able to reach a conclusion 
as to the most desirable course of action, but would only be able to outline 
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alternatives and their consequences. However, the opportunity to visit both 
departments, view the programs in action and study the accomplishments of 
each department has convinced me that it would clearly be a mistake to 
discontinue either doctoral progra-n. 

One must take into consideration the fact that University chemistry 
departments have produced too many Ph.D. diamists in the recent past. All 
departments have the obligation to keep market place economics in mind. Tlie 
answer for the Montana departments (Oregjn State also) is to maintain or 
perhaps raise the quality of their doctoral product. If this results in a 
somewhat smaller number of Ph.D. chemists produced per year, that may, in 
fact, be a desirable result. I wish to stress that the benefits in overall 
quality in chemistry and all the other disciplines which it toudies can not 
be measured by the number of doctoral theses turned out per year. 

The presence of the doctoral program in chemistry might be considered 
to be a fringe benefit to be added to the opportunity to live in a beautiful 
part of the world. The salary levels of professorial staff and teaching 
assistants in both dopartments indicate that the state is already taking 
advantage of these fringe benefits- The geographical benefits will remain, 
but if the Ph.D. programs and the opportunity for scholarship that goes with 
them are discontinued, the salaiy levels for remaining staff will have to 
be adjusted sharply upward to maintain the present level of quality for the 
remaining instructional programs* 

In concluding this report, I emphasize that an analysis of the savings 
to be made by discontinuing either Ph.D. program is difficult to estimate, 
but I am confident that the savings would be small, if any, and the damage 
done would be great, TTie best route to follow, I believe, is to continue 
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both programs, monitoring the quality of the doctoral candidates carefully 
and responding in a sensitive manner to the national need for doctorates in 
chemistiy. 
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ATTACHMENT #6 

SUBJECT I Program Coraparlion - Departments of Chemistry at Univerilty of 
Montana and Montana State University 

REVIEWlRi Jean'ne M* Shreeve^ Head, Chemlatryp University of Idaho 

DATES June 9, 1976 

Both Institutions have quality, dedicated faculties. Both departments are 
engaged in a variety of interesting and worthwhile basic and applied research ef- 
forts* Each department does very well in its individual under takings. Montana 
State with its larger faculty, longer established Ph,D* program and built-in 
Benefits from the Agricultural Es^eriment Station and the WAMl program is Involved 
in a greater variety and larger number of activities. The research at Moncana 
State leans slightly more to the applied than that at Montana as is to be expected 
from its land-grant mandate* 

Each department does a creditable job preparing Ph*D- cUemlats to assume a 
variety of jobs in meeting the needs of American industry ^ government and academic 
inatltutions for well trained personnel who can adjust to searching for solutions 
to new and complex problems as they arise* There is duplication in the sense that 
each department grants Ph.D, degrees In biochemistry, in physical ^ organic and in-- 
organic chemistry while MSU only offers the Ph.D. in analytical chemistry. However 
the research problems which are solved by the Ph.D. candidates are quite different - 
There is duplication in much of the Instrumentation which the Ph.D. programs have 
brought to each campus and which have given real strength and a modern approach " 
to the undergraduate offerings. However, there is some sharing and loaning of 
research gear between departments - 

The University of Montana program has fewer Ph.D. candidates than does 
Montana State University, but probably not fewer than MSU had after its first 10 
years as a Ph*D. granting department. MSU is fortunate to have been a Ph*Di 
granting department during the late 50 's and the 60 's when science was in its 
heyday whereas UM did not commence granting the degree until 1965 with the first 
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camdldata being graduated in 1969* Both institutions compete very successfully 

with other Ph*D* granting Institutions across the nation for research and inetru-- 

ment fimds and the faculties are to be conmended for this fine showing. There are* 

ft 

I believe, two ready measures of the success of a chemistry Ph.D. program-^l) the 
success of its products and 2} the extent and continuity of outside funding. The 
state should well take pride in both programs on both points. 

Each department plays important roles in the success of programs in several 
other departments. This is not surprising. Chemistry is the central science! 
MSU and UM chemists with their research expertise and research programs do much 
to enhance quality science at all levels on each campus. 

More CKtensive collaboration^ which could enhance and enrich both programs ^ 
should be pursued. Both institutions and programs suffer from the extreme iso- 
lation and rather poor accessibility of the two toms in which they are located. 
Although state-originated travel funds are limited ^ faculty members do attend 
national chemical meetings frequently and take advantage of study leaves. Sharing 
of available funds for joint visiting well-established lecturers throughout the 
year would combat the geographical situation, particularly for the graduate 
student. With a rather small conmitment of state fmids it should be possible to 
' exchange eKpertise on one campus with that on the Qther through professors giving 
lectures one day/week at the sister campus----this would be very useful to graduate 
students whose chemical world could te broadened markedly. Better use of the 
respective expertise could be made by a more extensive use of joint Ph.D. com- 
mittees. Students should be apprised of course offerings on research techniques 
on each campus which might encourage enrollment on the sister campus for a quarter. 
The idea of an Intercampus shuttle| preferably via aircraft, two or three times 
per week should be considered seriously. The institution of a state-wide tele- 
vision network would Increase the ease of cross-fertlligation and broadening of 
the training of Ph«D, students. 
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SireJEGTi Department of Chemistry , University of Montana June 9, 1976 

EEVIEOTRi Jean'ne M. Bhreeve, Head^ Chemistry, University of Idaho 

The evaluation team of Dr. Peter K. Freeman^ Professor of Chemistry, Oregon 
State University and Dr. JeanVne M. ShreevSp Professor and Head of Chemistry, 
University of Idaho, was met in Missoula by Dr* Freeman Wright of the Office of 
Higher Education, on Tuesday, May 25, 1976, at 6i30 P.M. A discussion of the 
responeibillties of the evaluations and the philosophy of the reviewing procedure 
ensued . 

The team was picked up at 7:50 A.M. (May 26, 1976) to commence a well or- 
ganised, well-run busy day of interviews with students, Jaculty, cognate faculty 
md administrators and of a tour of the physical plant. Each Interviewee was 
given the opportunity to respond to several oomon questions as well as any other 
points which arose during the half --hour meeting. The team encountered in every 
case a strong willingness, even an eagerness, on the part of the interviewees to 
cooperate in every possible way, e.g., an openness in replying to queries, volun- 
teering other pertinent information, and, in general, being perfectly candid. 

The CheMstry Department at the University of Montana Is housed in one rather 
old (by science standards) and one very new building situatad close at hand. The 
laboratories available for graduate work range from good to excellent--well- 
lighted both naturally and artificially and of sufficient sl^e to allow a fair 
sized group of students to be actively producing good research simultaneously in 
each laboratory. One complaint shared by the biochemistry faculty was the lack 
of close proKimlty to the Department of Microbiology with whoa they interact very 
strongly. It was felt that sufficient geographical closeness should be realised 
to allow informal interaction between colieagues, precluding the necessity of 
spanning the distance and wasting the time now required-*-! ,6. , interaction with 
minimum effort, which is a valid point . 
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The department has most of the standard Instrumentation associated with 
chemistry departments with viable undergraduate and graduate programs. However, 
much of the gear, particularly that not specifically utilized by biochemists, is 
aging rapidly and will need to be replaced gradually over the next few years. 
It must be noted that a huge majority of the gear owned solely by chemistry or 
shared by chemistry with other departments, such as GeolDgy, Mioroblology, and 
Zoology, was purchased by funding from outside sources, either Federal government 
or private industry, and essentially none was acquired through the -utilization 
of funding provided by the State of Itontana. Without Instrumentation of this 
quality and quantity it is Impossible to provide a quality program at any level 
(B.S., M.S. or Ph.D.). The department has the admirable philosophy that all 
students, after suitable Instruction, should have hands-on access to instrumenta- 
tion. Thus, their student products are better prepared to accept and be of use 
In a greater variety of jobs than students trained In wealthier Institutions 
where only technicians' are allowed to operate the Instruments, Montana Is fortu- 
nate in having a gifted electronics person who has the know-how and the dedlca- 
tion to keep these "black boxes" operational without the added major expense of 
bringing company-employed technicians to Missoula from far-flung cities in the 
United States. 

However, the area of scientific instrumentation is one which is constantly 
growing in range and undergoing Improvement. All chemistry departments are faced 
not only with the problem of replacing obsolete gear with modem analogs which 
are more versatile and more sensitive, but also with acquiring new additions to 
the chemists armory of Instruments which make solution to problems that were in- 
solvable five years ago now a.Jiost routine and which are necessary if the under- 
graduate or graduate student is to be trained to compete successfully In the job 
market. 
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The report prepared by the University of Montana Department of Chemistry is 
well done^it points out clearly that some areas within the department are staffed 
by people who have a stronger orientation toward research than others. It is 
clear that all of Uim sub-areas are peopled by dedicated and willing teachers. 
The Ph.D* is not awarded in the area of analytical chemistry—this is as it should 
be with the current research intereste of the faculty ^ However ^ the faculty who 
are involved with the teaching of analytical che^stry at the undergraduate or 
graduate level use this expertise to help In solution of research problems not 
only in the department but In other campus depa^rtments ani in the private sector 3 
a.g*, a very applied study concerned with ground water from by-products of coal 
gasification processes. 

The research throughout the department seems to be of uniformly high quality. 
Biochemistry is the strongest of the sub-areas within Chemistry in which the Ph.D. 
My be pursued* This is where the majority of graduate s'iudentSf the greatest 
outside support (with the eKCeption of wood chemistry) and the largest number of 
rasearch^active faculty are concentrated* It should be noted here that three of 
the four faculty biochemists was, is, or is about to become an NIH Career Devel- 
opment Awardee - a real tribute to these people and the department. The research 
facilities in this area are particularly Impressive, The ties between Biochemist- 
try and Microbiology are strong and mutually beneficial at all levels, e.g., 
graduate courses, seminars ^ research interaction^ active participation of facul=- 
ties on joint Ph.D. committees, sharing and joint ownership of research gear, con- 
sultants, and cross-fertilization of good research ideas. The two programs are 
highly interdepeudent . In addition, this interdapendence and concomitant enhance^ 
ment of graduate programs exists between all of the chemistry program and such 
other departments as Geology and Zoology. The addition of a second research'-active 
physical chemist in Fall 1975 has done much to btoaden the offerings and to give 
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thAt area greater viability for graduate students as well for iftt^t^wfaQylty 
stimulation* Organic chemistrys very often the largest researeh a^^e^ tn Ph.D* 
programs since induatry utilises greatar niaabere of organic chemistsi h^^ hemi 
markedly changed due to faculty members devoting their titf© to oCh« ^^holarly 
pursuits, such as writing teKtbooks* applied research or research Iti ^ different 
area. Organic chemistry is still a very important one for the research ^^it^Z 
done as well as for being the main support area for bioche^tstry and ^ieratiology 
inorganic continues to be productive and to hava" particularly impott^^t i^^tar-^ 
actions with the geology program. 

The wood chemistry progrm which admirably bridges atid enhanc^g ^^amtatry 
and forestry is powerful. The quantity of funds from outside agaaQi^Q is vary 
impressive, and the quality and practicality of the work performed i# hiSH. The 
Ph*D, students involved in this area of course are dependant pn cour^^^ in the 
other areas of chemiitry. Large amounts of research and teaohing ga^^ have come 
to the department, purchased solely by wood chemistry funds or fro^ ^^t^i^e fLmda 
generated by wood chemistry and other chemietry areas* . . ' 

The morale of the faculty* cognate faculty and the graduate atu^%t^ saems 
to be high almost without exception. In spite of the small nimbara itudants 
in the graduate program^ the students feel they receive good traini^l ^fld h^ve a 
good research eKperience due largely to the very eKtenslve ^tid liit%n#^va faculty- 
student interactions- The students appreciate the quality ^nd dedic^ti^n of the 
chemistry faculty. Momtana Ph.D, degree holders have bean Very m^c^^mi^ in 
Qbtaining good Jobs even in thlTpirloa^f a tight job market^ The f^^ultlas of 
copiate departments were most enthusiastic in their praiaa of the ch^^^tty fac- 
ulty and the Ph,D, program and adamant about the extreme importance that pro- 
gram to their own* 
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Patti^^l^^ly impre^^ive is the number of raseareh dollars generated from 
faderal fyndlng agencies by this small faculty of dedlQated researchers. During 
che PMiod 1971-75* the department (excluding wood chemistry) was awarded $767j936 
^fid when ^ood chemistry is Included the amount obtained for that period soars to 
|li3i44 7igi These dollars not only enhance the local economy but make possible 
^ level of qiiality research that the state is probably neither willing nor able 

ft 

to support' The money comes primarily to support research and the accompanying 
gear at tb^ Ph.D. level, but the concomitant benefits to the undergradiiate pro-- 
gram are ^1^^ marked. Abolishing the Ph.D. granting capability in chemistry 
^ould prmcJ^d® funding from many of the granting agencies now involved since most 
^re unwHiing to support departments where only M.S. level research is underway 
because th^ caliber of the average M.S. candidate Is lower and his lifetime ^ and 
thus proflyctlve period, is much shorter. ^ In addition to ftmds given to solve 
^asic or i^ore widely applicable problems, faculty members have taken advantage of 
federal f^**^^ available in an attempt to answer many of the environmental and 
giiergy py^blems faced by the people of Montana, e.g., ERDA, EPA, USDA. 

Loss o£ the Ph.D. program would reduce the graduate enrollment to a small 
jiumber of W*S. candidates and would increase the undergraduate teaching responsl 

^illties of the faculty with additional faculty (Ph.D.) having to be hired to 
jiandle the l^ad. While the salary of a very Junior faculty member is equivalent 
CO that of about 4-4.5 teaching assistants, there Is no way that the faculty memb^ 

^ould h% eS^pected to assume all of the teaching and laboratory responsibilities 
^f that iiuffber of teaching assistants. In addition, the few graduate students 
^ould On th® average be of lower quality since in chemistry most often the best 
gtudenti gO directly from the B.S. to the Ph.D, This would be reflected in poorer 
j^nstructiofl for the undergraduates and a marked decrease In research quality. 

Losi the Ph.D. program would mrkedly weaken graduate and undergraduate 
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progMma In othar depsrtments on eampus, e,g*^ Microbiology ^ Zoology » Geologyp 
and Forestry* as well as the undergraduate program in Chemistry Cquality of in- 
^atruetion and facilities). The complexion of the faculty would change abruptly 
as the yoimger reaearoh-active members attempted to leave for universities with 
Ph.D. programs followed then by a gradual transition to a department of teachers 
which rarely does the quality job of training imdergraduates that is possible 
whsn the lifeblood of chemistry * good research opportunities i is available* 

Maintenance of the undergraduate program at its present level without the 
benefits of the Ph.Dt program would require an Increase of funding by the state 
by at least an order of magnitude* The State of Montana gets amaiingly good 
value for the few dollars invested in chemistry* The annual support budget of IM's 
Chemistry Department is considerably lower than that of the University of Idaho**a 
school which competes for graduate students from the same pool and with a compa- 
rable faculty* The chemistry faculty salaries and teaching assistant stipends 
are higher at the University of Idaho* 

The library holdings are very modest and are viable only because of Inter- 
library loans or phone calls to friends who will send Xeroxed copies of journal 
articles by return mail* - ^ ^ - 

Suggestions for Constructive Changes ' ; 

1. Greater interaction with Montana State (discussed under program comparison 
section) * 

2* Replacement of forthcoming retirees with research-active personnel, 

3* Reasfiignment of personnel to enhance research activity , particularly in the 

area of organic chemistry, 
4, Encourage faculty with large amoiwts of outside funding to utilize a larger 
portion of salary money for support of Ph.D, students as research assistants 
and a smaller portion for postdoctoral fellows, if possible. 

117 



SUBJECTi Department of Chemistry, Montana State University June 9, 1976 

Reviewer { .Jean'ne M. Shreeve, Head, Chemistry, University of Ideho 

•r. 

The evaluation team of Dr. Peter K. Freeman, Professor of Chemistry, Oregon 
State University and Dr. Jean'ne M. Shreeve, Professor and Head of Chemistry, 
University of Idaho, were met in Bozeman by Dr. Ed Anacker, Head of Montflna Staue's 
Chemistry Department on Thursday morning, ^toy 27. Comenclng with a working .lunch 
attended by several chemistry faculty members, the remainder of Thursday and Friday 
until 4:00 P.M. were utilized in discussions with chemistry faculty, cognate fac= 
ulty, graduate students, and administrators and a tour of the physical plant. Each 
chemistry faculty member was interviewed for one-half hour or in a small group 
during a meal. In general, several comion queries ware made of each Interviewee 
in addition to discussion of any other points which aiosa during the ensuing dis= 
cussion. All of the >fontana State faculty and students were most cooperative and 
helpful to the team, being completely forthright and candid. 

The Chemistry Department at Montana State University Is housed in a modern 
building with excellent facilities for graduate research. In the near future the 
biochemistry area is scheduled to move to a new laboratory building which will 
allow the remainder of chemistry plenty of room for expansion. The rationale be- 
hind this move is to house the biochemists In close proximity with the microbiolo- 
gists with whom there are very strong research interactions. The department has 
most of the standard laboratory gear necessary for viable undergraduate and gradu- 
ate education. This department, like all others who want to do the best possible 
Job in research and training of students, Is confronted constantly with the problem 
that research gear too rapidly becomes obsolete and needs to he replaced with new 
models which do all the old jobs better and solve some new problems as well. In 
addition, new types of Instrumentation are being deyeloped and must be added to the 
department's instrument repertoire to continue to do competitive research and to 
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train students (at all levelSi B,S., M*S,, and Ph*D*) for today's job market. A 
good deal of the present instrumentation^ much of which is shared with other de- 
partments , was acquired with funds not supplied by the State of Montana. Thus, at 
little or no expense to the state the chemistry program at all levels is better 
for the presence of a viable graduate (Ph.DO program which can attract funding for 
eKpenslve modem gear- , 

The report prepared by the Montana State* University Department of Chemistry is 
excellent* It points out clearly that some people in the department have a stronger 
orientation toward research than others* All areas in the department are staffed 
by dedicated and enthusiastic teachers. The split appointments between chemistry 
and the Agricultural EKperiment Station, and now the W^I program, does much to 
strengthen the chemistry program at MSU-=thls organisation not only allows for a 
larger faculty with greater range of expertise but also a wider choice of research 
topics for Ph.D. candidates and a greater opportunity for solving pertinent prob-^ 
lems of interest to the state and nation* The existence of the Ph,D. program has 
certainly Influenced in a positive way the caliber of faculty available for these 
appointments . 

Faculty and graduate student enthusiasm for the graduate program is very high* 
The students appreciate and realize the good fortune of having a great deal of 
interaction with a large number of Interested faculty members. The quality of the 
basic and applied research completed in this department as reported via publication 
in good journals is very good. The faculty is obviously very competent and is able 
to mold the available students into well trained^ thinking, producing scientists. 

Members of other departments who work closely with the chemistry department 
strongly praise the value of the high caliber faculty and Ph.D. program to their 
own disciplines, e.g.^ Microbiology* Plant and Soil Science, Physics, Chemical 
Engineering, etc. There is continuing active interaction on Ph.D* committees^ re* 
search* problems, sharing of gear, cjoss-fertiliiatlon, consultation, and in graduate 
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courses « It is felt that changing the professional expectations of the chemis- 
try dapartmant by phasing out the Ph*D. program would drastically affect other de*- 
partments to the point of losing good faculty in addition to losing productive 
chemistry faculty* 

Nearly one-*half of the graduate students are doing research in biochemistry 
and this sub-area has got to be the strongest as well as the largest , faculty-wise, 
in the department* The sub-areas of physical and organic chemistry, although with 
fewer staff members, also are very productive. Inorganic and analytical chemistry 
sub-areas have active programs but the staff is very small (including one member 
who is officially retired but who maintains a very strong program) . The addition 
in Fall 1975 of a young analytical chemist at the assistant professor level will 
be most beneficial to the entire chemistry program, particularly in these days 
when great importance is placed on quantities as well as kinds of substances 
turning up In the environment* 

Nearly all of the surviving Ph.D* awardees are employed in positions which 
cover a wide range of industries and academic roles and which would be typical of 
such degree holders from any Ph,D* granting department. This suggests that the 
products of this program are employable and can successfully compete for the jobs 
even during this tight economic period* 

There is a considerable amount of exciting research being pursued by MSU 
chemists and their research students* In spite of the funding available through 
the Agricultural EKperiment Station, faculty members have a comendable record of 
obtaining funding from Federal and private sources. They have equipped the depart- 
ment with modern research gear primarily from non-state funds. During the period 
1971*^75 1 exclusive of AES funds, they have added $847,344 to the economy of the 
state and to the general welfare of chemistry and chemical research and related 
departments (at all levels)* The quality of the undergraduate, as well as the 
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graduate, progrM has get to be higher as a result of this aupplemetttal fmiding 
^Ich the state has not been able to provide* Faculty members have eagerly seized 
the opportunity to help solve cooperative environmental and mergy problems by 
utilising funding from ERDA (mo) and EPA~probleme which Montana must solve. 
Abolishing the Ph.D* granting capability in chemistry would preclude funding from 
many of the granting agencies now involved since many are unwilling to support da-- 
partments where only M.S, level research is undeway because the caliber of the 
average M.S. candidate is lower and his lifetime, and thus productive period, la 
much shorter. 

Loss of the Ph.D. program would reduce the graduate enrollment to a small 
ntmber of M.S. candidates and would increase the undergraduate teaching responsi- 
bilities of the faculty with additional faculty (Ph.D.) having to be hired to 
handle the load. While the salary of a very junior faculty member Is equivalent 
to that of about 4-4.5^ teaching assistants, there Is no way that the faculty member 
- could be expected to assume all of. the teaching and laboratory responsibilities . 
of that number of teaching asslstanta. In addition, the few graduata students 
would on the average be of lower quality since in chemistry Mist often the best 
students go directly from the B.S. to the Ph.D. This would be reflected In poorer 
instruction for the undergraduates and a markad decraase In resaarch quality. 

Loss of the Ph.D. program would markedly weaken graduate and undergraduate 
programs in other departments on campus, e.g., Microbiology, Plant and Soil Science 
WAMI, Genetics, as well as the quality of instruction and facilities in the under- 
graduate program in chemistry. The complexion of the faculty would change abruptly 
as the younger research-active members attempted to leave for universities with 
Ph.D. programs, followed then by a gradual transition to a department of teachers 
which rarely does the quality job of training undergraduates that is possible when 
the lifeblood of chemistry, good research opportunities, is available! 
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Maintenance of the undergraduate program at its present level without the 
beneflta of the Ph^Dp program would require an Increase of state funding by at 
least an order of magnitude. The State of Montana gets Mazlngly good value for 
the few dollars invested in ehemlstry. The annual support budget of Montana 
State -s (including that from the Agricultural EKperiment Station) Chemistry De- . 
partment is about the same as that of the land grant instituulon at Idaho----a 
schoQl which competes for graduate students from the same pool and with a compa- 
rable faculty. Chemistry faculty salaries and teaching assistant stipends are 
higher at the University of Idaho. The MSU library holdings are modestly ade- 
quate. Inflation is particularly treacherous in this area. 
Suggestions for constructive changes - 

1. Greater interaction with the University of Montana (discussed under program 
comparison section) . 

2, Itodify Graduate Record iKamination requirement' to enhance graduate student 
recruiting. 

3p Encourage faculty with large amounts of outside funding to support a greater 
number of Ph,D, candidates as research students rather than personnel at M*S, 
postdoctoral or technician level. 

4. Utilize graduate teaching assistantships to support only students who are 
pursuing a research degree. 
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ATTACHMENT # 7 

RoviQwer's report: on tha Mathamatlcs Ph.D. programs at UnlvGrslty of: 
Montana and Montana State Uuiveraity 

Reviewer: Paul C. Fife 5 University of Arizona 

Let ma begin the report with a statement about the condition of 
Mathematics Ph.D* programs in the nation as a whole. It's a pretty well 
knoim. fact that graduate education in most fields , mathematics included^ 
la in a period of crisis* Academic employment for Ph.D, 's has been much 
harder to come by in the last several years than It has been in the past, 
due to a slowing and leveling of the growth of universities, and to 
financial stringency measures in practically all funding sources. Non- 
academic employmont for Ph.D. mathematicians has also been harder to 
obtain, despite the facts that many facets of our society are becoming 
more mathematized ^ and that more than ever before we have tough problems 
which need to be tackled by mathematical scientists. 

Mathematics departments in the United States are responding to 
this crisis in many different v;ays. There has generalJ.y been more talk 
than action. A lot of the talk has been about offering students more 
options in applied mathematics and in interdisciplinary ''^^ ^ s^* 
There is also a fairly general feeling that graduate progra^;is should 
be restructured to provide broader and/or more flexible training. 1 
personally feel this is definitely the way to go. The nature of our 
nation^ s most serious technological problems changes rapid ^ but always 
what seems to be needed most are scientists or teams of scientiets whose 
expertise spans several fields, and v?ho arc able to adapt quickjy to new 



^'See discussions about thlss and in general about the employment situation 
in mathematics J in the Notices of the Ameriean Mathematical Society, 
Vol, 22, Nos. 2 and 7 (1975), and Vol. 23, Nos, 2 and 3 (1976), 
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problem areas* World War II was a crisis to vhicK a lot of crQatiya 
sclcintists^ including mathtiinaticians » gave tlieir encrgiciHi and in bo doing, 
really forced tlicmsolvoB to Lliink in naw ways and work in now directions* 
Today's crises arcj almost an unsGttling, nnd cGrtainly ns never befarc 
require mathematicians which are creative , broad, and flGxlble. 

Most projectiun-s indicate that in the future a grcnter percentaga 
of Mathematics Ph.D. 'a will be taking nonacademic cmploymont. But in 
any case, what is needed by future scientists In the way of graduate 
education is equally needed by future teachers, because as the need^ 
and uses for inaCViematics change, the relevance of the various types, 
of mathematics taught also changes. A teacher will need to know lots 
of fields, in and out of mathematics proper ^ will need to be able to 
relate the mathematics being taught to Its potential fields of appli- 
cations s and will need to keep abreast of the changing times * 

All this is V7hy I believe that far more broadly based and innova^ 
tive graduate training is going to have to be the thing of the future 
in mathematics departments, and other departments as wellp for that 
matter. But it is not an easy thing to convince mathematics faculties 
that more than token changes must be made. 

After this preliminary excursion into generalities, let us look to 
the problem at hand. The mathematics departments in the two universities 
in Montana have shown a willingness, to move in directions suited to the 
current situation, and in fact are already to a certain extent meeting 
challenges in graduate education as I have outlined them, each in its 
own way. The department at Missoula has its Mathematical Sciences 
Option~™actually more of a requirement than an option-^— \;hich empha'- 
siaes education in a broad range of mathematical subjects and applications , 
and in teachur training. In Bo^.eman, there is the StatiBtlca Laboratory, 
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wliich afff'iity tliC! J.ivuii oJ: rcii^ulnir inaLliomaLicK sLutlunLs an well as of 
sLntistics HtuclonLu- AIJ. atuclGutB tako statisUicB courses , and the 
stntlstics program is very appliod and service oriented. Statistics 
studants are glvon a good deal of training In actual prDjccts arising 
on and off campus. In thlB way^ they are probably afforded more con^ 
tncU v/lth mathcmAtics users than students in math departments at other 
un Lvurslties . Mathematics students at both universities are encouraged 
to minor outBldG the department* Statistics students at Bojsoman are 
not so encQuragedj but tfiey have a lot of contact with other departments 
through the Stat l,ab, as I mentioned. 

So the two dspartments are offering something "special" to their 
students 5 and at least to that eKtent have been innovative in a world 
where inspired Innovation is sorely needed* The programs at the two 
Institutions should be retained ^ and encouraged to develop further in 
the directions they have chosen. Further development is vary desirable^ 
in view of the fact that other universities are also recognizing that 
new directions are needed. As new types of Mathematics Ph,D, programs 
emerge throughout the country^ those in Montana will be less eKceptional, 
They have started in right direction^ but need to keep moving to keep 
pace witli the rest of the v/orld. 

1 believe the two departments are tneeting the needs of their students 5' 
in large part because of their special programs, and also because the 
programs are evidently being well effectuated. The students are satisfied; 
tliey are getting jobs despite the bleak market; and they are recomniending 
the departmBnts to other prospective students. In both places ^ the supply 
of applicants for tcnchlng assistantshlps (practically the only means of 
supporting tlie students) has been fairly constant in recent yearns* 

The dGpartmcntfi are also meeting nGcdr, of the rcMt of their respec— 
tivci unlycrsltias find of tlic state. Xx\ this raspGCt mathematics is 
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somowhat unique among the scionceSp in that it is a commoii tool for so 
many of them. As a result ^ the potential service role of mathematics 
departments is grciat. So many departraants Ignore thiB potential, but 
the ones at MissDula and Bogoman take It seriously. This role consists 
both in teaching undergraduate mathematics courses to students of other 
departments, and also in providing consultation and , collaboration to 
users of mathematics. According to many testimonials by users on both 
campuses 5 the departments are very cooperative In both respects. At 
Missoula J around half of the teaching assistants have masters degrees 
and teaching experience in small colleges. And v?e can surmise that 
most of the other teaching assistants have more than the usual interest 
in teachings by virtue of the fact that they have chosen this particular 
program. Of courses they also get special teacher training in seminars 
and internships. From all IndtcationB, they are doing a better Job at 
teaching seryice courses than A*^s at most other schools. As regards 
consultation, professors from Forestry, Chemistry, Psychology, Zoology , 
and Business have told us of their delight with the cooperation and 
help they have received ^ Students often take part in thisi Also clearly 
the existence of a Ph,D, program draws faculty competent in consulting. 

Strong testimonials of this type were also given in Bozeman, though 
from people in different fields from those In Missoula i engineering , 
entomology p microbiology^ etc. The Statistics Lab is evidently prospering 
and performing a very useful function on campus. The Dean of Engineering 
told us of his pleasure in the degree of cooperation ha now gets from the 
Math Department in the inatter of teaching service courses to engineer s. 
Again s Ph^D, students are used extensively and form an important part of 
the consulting services ^ 

AH of the above comments about the departments have been rather 
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positives. Now let \m dwell on somQ def iciRiices* I shall frame my 
remarks mostly in terms of how improvcmGnts could be made. In each 
department there is an active group v^hich provides the Ijnpetus for the 
Ph*Ds prograin, and the rest take on a secondary role* In fact, a good 
part of each department is relatively unproductive. The fact is that 
a broader based leader ship is needed. One to three aenior level mathe- 
maticians should be hired in each department* In addition i some two- or 
three^year terminal rotating Junior level positions should be created, 
Tiiese new people nhould be individuals with strong research records in 
areas that will lit well with the existing programs in the departments. 
The particular areas of eKpertise would be best determined by the depart-- 
ments themselves ^ but in each case I would strongly recoimend people 
currently active and knowledgable in applications of matheinatics as well 
as being good mathematicians themselves* In Missoula this would obviously 
strengthen the Math Sciences option^ one of whose stated objectives is 
to produce well-rounded students knowledgable in current important appli- 
cations* As I said before, this is a direction schools all over the 
country will be taking, to revive their graduate programs in mathematics* 
In Bo^eman^ these people should , at least in^ part, represent areas in 
applied analysis ^ in order to complement and support the statisticians 
in their outward^irected activities, both in service to other departments 
and in training graduate students. The department should then advertise 
to prospective students that it .apeclalizjas in applied mathematics, sta*- 
tistics, and analysis. 

Even if budgGt considerations wouJ.d allow it, these positions should 
not be filled hastily, but rather over a period of five years or so, 
I.ong, painstaking efforts to find the right people always pay off. There 
Is no question that excellent Junior level people are available * As 
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regards the senior people, I definitely think thay can also be f:aund, 
but It will require a great deal of effort— lots of inquiries^ letters , 
and perhaps visits, * 

Along \7itk the craatiori of new temporary positions, at BoKcman the 
high teaching loads offered advanced graduate students should be elimi- 
nated. It makes more senses to hire new Ph,Djs to do this teaching, 
Furthennore the teaching loado of faculty members engaged in research 
should be strictly limited to two courses (see the attached statement 
by the Council of the i\inerican Mathematical Society), 

In each department, one of the new senior people should, if possible, 
be hired as department head. In my opinion, a developing department 
needs a well^quallf led knowledgablc research mathematician as head, to 
provide strong leadership. In the absence of such heads, formal executive 
committees, with specific written functions, should be formed in place of 
the* informal ones* 

Along the lines of improving the faculty, some other things should 
be done as well. In recent years, tenure and promotion have been granted 
too readily. Both universities should immediately tighten their require- 
ments* New policies in this regard have been recently formulated, I know. 
But the actual interpretation of the policies Is in danger of being too 
lax, on both the university and department levels. 1 gather this from 
taliang with both adinihistrators and department members, particularly at 
Missoula. Being hard-^nosed in this regard, together with creating tem-^ 
porary positions as indicated above, are necessary to insure turn-over 
with its concomitant influx of new ideas. 

Also as regards merit increases for tenured faculty, Missoula does 
not seem to reward people enough for real scholarly effort. Their system 
for providing salary increases is too rigid, and l^m not convinced the 
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depnrtmGnt makes inGrlt increase recommencUitlons for substantial enough 
rcasons—^-though this^ of course^ is subject to disputG, 

The granting of tenure and promotions is but one area in which well 
codified procedutes and rules need to be set up, particularly at Bozeman, 
On the university level, the procedures for granting tenure, promotion, 
and firing for cause need to b well systcmatis^ed . On the department 
levels the whole operation of the department needs to be codified (it is 
not now, except for a listing of the committees). This document should 
Include the functions of conimittees^ the method of selection of their 
members t and hiring, tenure, promotion ^ and firing procedures* This 
should make for a smoother functioning department with each member better 
able to see his or her omi role as part of the whole. 

There should be inore checks on the quality of teaching, with Btudent 
evaluation required in all courses , the results being available to the 
department head, I am not implying that such evaluations will be^ accurate, 
but in extreme cases CGither way) they will be, and they would provide the 
teacher with further incentive to improve. 

The students don't seem to be too well Informed about the value to 
them of writing a thesis. The latter should be a significant contribution 
(as most of them seem to be) , including the nonstandard theses written at 
Missoula* They should be vnritten under the direction of someone who has 
already published recently in the area* CThls is my opinion J there is 
some disagreement on this point*) More experimentation should be made 
with interdisciplinary theses, codirectcd with someone from another depart- 
ment, who, again, has himself done research (though not necessarily mathG- 
matlcal) in the area. In this way the math department codirector would not 
have to be quite as expert in the area. This approach would fit in with 
the '-area degree'* envisioned in the "role and scope^* stateinent of Missoula* 
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Ac Missoula thtire is some talk of inGrglng the Mathematics and 
Computer Science Departmonts. This would strengthen both departments 
and eliminate much cross**ef f ort . 

Finally, a coinment on outside grants and contractB, Except for 
the Stat Lab, the record is poor in this regard. This statement should: 
be tempered, hov/ever, with the following facts* In mnthematicSj by far 
most of the federal research funding comes from the National Science 
Foundation, which of course has been cutting back in recent years. 
They have always funded proportionately fewer mathcinaticians than, say, 
chemists and physicists* And since mathematical research does not need 
capital expenditures or assistants, the dollar level of funding Is always 
far below those other fields. Furthermore other scientists can get fund- 
ing more readily from other federal agencies* So in a top— ranking univer- 
sity, typically 90% of the chemists might be funded for research, but 
only perhaps 60% of the mathematicians. If senior people are hired as 
in my recommendation, they would bring In federal funds* 

I would be most happy to elaborate on any part of the report, if the 
need arises* 
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STATEMENT ON TEACHING LOADS AND CLASS SIZE 
Adopted by the Council of April 11, 1975 

1, la response to esoiiomic difficiiltieSp some by Icuture-discussion sections, admtnlgtrators 

collofes and universities have createtl faculty po^ areurgLHl to weigh carefully the ediicational 

sitiona with unusually hea\y teaching loads. The merits of the t^vo methoda of instniction, as they 

Arneriaan Mathematlgal SDClety is apprehenslva apply to their own Institution, 
over the long-^term effect of such measures, and 2, l^^e Society recommeride that for inathe-- 

it believes that edueatioaal initltutigfls should not matics teachers who are expected to on^go In 

sfflvo their financial problgms by depressing research or to render more than trivial admlnls-^ 

pedagogical standards bjoA diminishing scientlfie trative icrvieei teaching loads be limited to frivo 

activities, courses per tem. For inathematics teachers 

rirst-=clas3 perfonnanee in the classroom vvhosa duties involve uolther research nor ad- 

rec^lreB careftil preparation based on fraquent ministration, teaching loads should not exceed 

cvsluation of the atudents* reaction^*. For a three CQUrses per term. 

teacher working imdor petpetual pressure, ade- 3, The Society recommends that when an 

{rualti preparation U impossible. Moreover, the instUutlon creates a special faculty posttion, the 

ovenvorked teacher is forced to abandon his own . teaching load associated with that position ehould 

professional development , and sooner or later not exceed the nonmii load for assistant profes-^ 

his studeitts must suffer from the Inadeciuaeies ha sers at tliat institution. The Society urges Its 

has deve'oped in service, members to reinforce this recommendation by re« 

Some students regard their teachers entire^ fusing to accept any appointment at an institution 

as technicians who can provide e^^ert instruction, that does not operate within the spirit of this 

Others look to their teachers also for intellectual recommendation. 

or moral leadership; without time for thou^t and 4^ The Council i.^ oitabllshing a standing 

reflection, teachers can not discharge the im-- committee to whom mathematicians may report 

portant obligation thus imposed on them. Before cases of cKcessive teaching loads and class aizes^ 

administrators Increase teachers* work loads by The Society hopes that by tactful consultation, the 

tnlarging classes, by Incrp^istng the number of committee can convince aclmlnlstrators of the 

courses or the number of weekly hours, or by inadvisability of heavy teaehing loads. The So- 

dimlnishLng the supporti\^e service of graders, eiety also recommends that the committee estab- 

they shQUld consider the po.^sfble effects of such Ush a program to monitor teaching loads, and 

economy measures on perfontjance in the class^ that It publish regular reports, 
room and In informal contacts v/ith students. 

There Is in maivy ilns^ltutlons a tradition of teach- EDITOH»S VOTBi The members of the standing 

ing eiemerfary mathematics In small classes, A committee have been appointed, and are listed on 

change from smaU sections to large lectures page In the News Jtema of Mb issue of the 

tends to be an irreversible step. Before supple-* c/wtie^. 
me^i^g the approach of teaching in smaU sections 
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ATTACHMENr # 8 



MVIEW MD EVM.UATION OF THE PH,D. PROGRAMS IN 
MAramATIGS IN WE MONTMA UNIVERSITY SYSTEM 



William R, Scott 
MathematlGS Departmnt 
University of UtA 



0, 



Introduction. 



At the request of Dr, Fraemm J* Wright ^ Deputy Coimissloner for 
Academic Affairs ^ The Montana University Systemp a team consisting of 
Professor Paul Fife, University of Arizona, Professor Frmklin Graybillj 
Colorado State Universityj md Professor Willie Scottj University of Ut^, 
reviewed the Ph*D, programs in Matiiematics at the University of Montana 
and Montana State University during the week of May 10^14. The equivalent 
of two full days was spent .on each campus. The reviewers are submitting 
separate reports on their irtLsit* 

This report is divided into three parts. The first part contains 
general information about the Job market for Ph*D. *s in various areas of 
mathematics and statistics i as well as salary information, both nationally 
and in the Montma University system. The second part deals with the 
situation at the University of Montanai the third part treats Montana 
State University, Each of the latter two parts includes its own set of 
conclusions . 

It should be TOntloned first that there is little overlap between 
the Ph,D# progrMs at the two Universities* Thm University of Montana's 
program is now almost entirely devoted to a training program for college 
teachers, ^ile Montana State has two separate programs, one in statistics 
and the other in mathematics, the latter usually ^th a minor in some 
applied area. Although the programs are different ^ it ^11 become apparent 
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that some of their problems are similar. 

1, General information. 

In the decade from 1965 to 1975, a large number of Ph,D*'s In 
raathematlcs were produced ^ mostly in pure mathematics* Over the years, 
these people have been accepting positions at smaller and smaller schools. 
The result is that the demand Is low for those in the purer parts of 
mathematics (such as algebra and topology) s not good^ but better, for 
areas such as analysis and differential equations ^ and still good In 
numerical analysis, applied mathematics ^ and applied statistics. Such 
predictions as exist^ say that this trend will continue and worsen for 
the next fifteen years. 

The situation described affects the departments of mathematics at 
both institutions in two ways. Firstly ^ the market for pure mathematics 
Ph.D.'s is down and will probably get worse, while that in applied areas 
is good (with a possible worsening trend in the 1980's), Secondly, this 
is an ideal time to fill open poaltioni with good applicants in pure 
areas; but more difficult and/or costly In more applied areas. 

The American Mathematical Society conducts an annual salary survey. 
The results for the academic year 1975-76 are published in the Notices of 
the Merlcan Mathematical Society, Oct. 1975, p. 303 ff , The relevant 
figures together with those for University of Montana and Montana State are 

Median Salaries for Faculty with Doctorate 

Ass't. Prof, Assoc, Prof, Prof, 
ms Survey, Group III 137-153 172^189 224-265 

1 . 

See Wendell H, Fleming '^Future Job prospecta for Ph,D,'s in the 
mathematical sciences". Notices of the Amer. Math. Soc,, Dec. 1975, 377--380, 
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University of Montana 125 160 184 

Itontana State 151 178 (approx,) 203 

Salarlee are in hundreds of dollars* Group III to whidi both universities 
belong are those imiversities in the United States ^leh grant the Ph.D. 
in Mathematics I but which are not listed In the top 65 by Roose md Ander- 
son "A rating o£ graduate programs" ^^r. Counc, of Educ* ^ Wash^D.C, 1969, 
At each professorial rmk, the smaller figure in the AMS eurvey represents 
the twenty-fifth pereentile figure (among the imiveriities reporting), 
while the hi^er figure is the seventy--flf th percentile number, md in all 
cases, these are median salaries for the rank. The Associate Professor 
value at Montana State is in doubt by a small Miount because of a typo-* 
graphical error in the data furnished to us* Although special factors may 
Influence an individual entry in this tables it is clear that the salary 
scale at the University of Montana Is low at all rTOksj mile that at 
Hontma State is good at the Assistant Professor rmk, md low for full 
Professors (but is consistently well above that at the University of Montana) 

2, University of Montma* 

The University of tontana began its (regular) Ph*D, progr^ in 
mathematics in 1965, ^th the first degrea being awarded in 1971s and three 
more since then, A second Ph.D. programp the MatheiMtical Sciences optlonj 
was started in 1971 with a developmant grant from the National Science 
Foimdation (approximately $300^000 total). The first two graduates of this 
program coi^leted their degrees in 1975, and two iwre are expected to finish 
this summer. 

Over the years, some changes have occurrad in ihese programs. First, 
the Mathematical Sciences option has es^erimented \rf.th several types of 
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seminars, etc.* retaining those things which seem to work best* Our 
description of the program will be what we understand it to be now. 
Second j the two programs have gradually merged, so that it is about 
90 percent correct to say that there is just one program at the 
University of Montana , the Mathematical Sciences option. In any casBp 
the second program does not cost additional dollars* 

Because of the existence of the regular option ^ I will review its 
status briefly. All of its graduates have obtained suitable academic 
positions* but it is too early to tell whether all will obtain 
tenured positions. The research record of the department as a whole is 
not strong, particularly compared with other Ph*D, producing departments* 
Moreover, one of the two men with the strongest research records in the 
department has not directed and is not now directing any theses (the 
other one is directing three) * It should also be mentioned that the 
department lost a strong* young* research man. Professor Fisher, who 
died several years ago* He was directing a thesis at the time of his 
death* Finally* it is only fair to state that sometimes people with 
mediocre publication records are gifted at getting students to produce 
research theses, and that this seems to be the case here. Nonetheless, 
the regular Ph.D. program must be ratad as minimal, [See other comments 
below.] 

The Mathematical Sciences option, which might be described as a 
college ^teacher training program with applied overtones, appears to be 
doing about as good a job as is possible* assuming certain constraints 
which exist at present. From now on, in this section* 1 will apeak ae 



135 



page 5 



though there were just one program, the Mathematical Sciences option - 
This program iiicludes the following items t 

(1) A somewhat greater breadth^ i.e,^ concentration on first year 
graduate courses with fewer second year courses than usual* 

(2) A one^quater teaching seminar. 

(3) A teaching internship* The graduate student teaches a substantial 

part of an advanced undergraduate course under the direct super^ 
vision of a regular staff member. 

(4) A history of mathematics seminar, 

(5) A current topics seminar. This involves the application of 
mathematics to a topic chosen from an area outside mathematics 
in consultation with a faculty menber In that area* 

(6) A minor, usually outside of mathematics (about 9 quarter hours), 

(7) The usual written comprehensive eKaminations - 

(8) A thesis which may be partly or wholly expository, but which is 
mathematical (not historical j for exaraple) . 

Also, as an observed fact^ all of the students have taken a year of 
statistics. This will be of value to those who will teach In small 
colleges, for eKample* 

Several of the items in this program bear directly on teaching* 
When we talked to the faculty and students (separately) , 1 was lm= 
pressed by the strong comiltment to good teaching and to improving 
teaching on everyone's part. It seemed to me that this is the strong-^ 
mmt part of this program, as it probably should be, 
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Copies of sotQe of the comprehenalve eKaminatlons were furni 
to the comlttee. The examinations were as hard as s and longer than ^ 
the ones I am familiar with. Moreover, conmenta from one of the 
faeulty have convinced me that the grading is such that the standards 
of the department are high* This has kept the Ph*D, produetion down, 
but insured the quality of the product. 

I eKaTOlned the Ph.D» theses In as much detail as time permitted* 
All but one were well written, and all of them Involved mathematics on 
the Ph*D. level. Several were wholly or partly eKpoeitory* As best we r 
could determine, only one published paper will result direetly from any 
of the theses already completed* For the standard type thesis, the 
usual expectation is that at least one paper per thesis will result. For 
expository material, on the other hand, there are only a few outlets, 
and one should probably not eKpect publication. 

The comments of the students on the program were uniformly favorabl 
Morale was high, and the only real complaint we heard involved another 
department (Computer Science | see below). 

Most, but not all, of the graduate students at the University of 
Montana came because of the Mathematical Sciences program* Many were 
already teaching in colleges, usually small ones, and nearly all intend 
to teach in colleges after obtaining their Ph^D. TOie quality of the 
students in the Mathematical Sciences option was poor at first, but has. 
been improving as the program became better knowni and the department 
more adept at screening applicants. For next year, there were 20 
applicants for 8 positions. 
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The principal problein of the program Is the small number of 
graduate students [25 , according to the written information furnished 
to us, 23 according to oral information ] , This number is limited by 
the amount of financial iupport available^ although two students are 
aelf*supporting* In the past few years , the NSF grant has provided 
aome support for studentaj but this money is (nearly) gone* Since 
the UnlverBity does not have an Engineering School, the demand for 
undergraduate mathematics is not as great as at Montana State j hence 
the number of graduate aislstants required Is smaller* With no Federal 
support in the form of FellQWships in sight, it is apparent that the 
graduate mathematics program cannot grow very rapidly at the University 
of Montana* On the other hands there is no doubt that the program could 
be run more efficiently If the student body siie were, increased by 50% 
(say). The reason is that the class sl^e of graduate classes is small* 
The first year graduate classes are in reaionably good shape* However, 
second year courses , which are necessary to lay a foundation for thesis 
work, are almost always run as seminars* These have been nearly always 
taught by the instructor as an- overload j with some corresponding un-- 
happiness* It is to the department's great credit that this has been 
done, but some system of relief, or at least partial relief, must be 

r 

found, • 

In addition to problems created by the small size of the graduate 
program, the department has several other major problems. *nie low 
salaries and the generally poor research record have already been 
commented upon. Until recently, the promotion and tenure requirements 
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were quite low* and, I believe^ are still well below the standards of 
better .Universities in this region. In any case, past mistakes should 
not be repeated p and steps should be taken to raise these requirements 
- still further* Not many openings will occur within the department Boon* ' 
but some will. The real need of the department staffwise is a senior 
level appointments hut unfortunately, the administration, as an economy 
measure, has established the (almost firm) policy of making all new 
appointments of new Ph.D.'s only. As was pointed out in the introduce- 
tion* there are a lot of good young Ph.D.'s available at this time, 
and the department should take advantage of this fact as openings arise. 
The conmlttee could detect no realiEation within the department of the 
urgency for doing this, [No member of the department mentioned it at 
all until we brought it up late in our visit * ] 

Library facilities were visited and appeared adequate for a Ph,D* 
program. 

Grants and contracts within the department are few, now that the 
NSF development grant has been used up. 

With one major eKceptloni relations with other departments are good. 
In fact, the Mathematics Department appears to make strong attempts to 
use mathematics in other areas, and to help students and faculty from 
other areas with their mathematical and statistical problems t Several 
members of the department, and some students, are or have been involved 
In applying mathematics (often jointly with members of other departments) 
in ecological areas. We met with some "users of mathematics" from other 
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departments* The statisticians in the department were particularly 
appreciated 5 both for courses taught, and for soiae consulting* The 
consulting is not yet on a paid formal basis, however* Mention 
should also be made of good use of the computer in dertaln courses 
taught In the mathematics department. 

There was one area^ computer science , where cooperation appeared 
to be lacking* Computer science would be a useful minor for a coUeee 
teacher of matheimtlcs to have^ yet, through no fault of the mathemat- 
ics department. It appears to be virtually impossible for a graduate 
student to obtain such a minor* [Strangely enoughs the situation at 
Montana State Is somewhat similar* Perhaps this points out the value 
of a strong graduate program In keeping a service department useful,] 
The Mathematical Sciences option Is the brainchild of Professor 
Robert McKelvey, He. has been remarkably successful (90?) In institut- 
ing the program and in obtaining the necessary departmental enthusiasm 
for it* The dependence of the program on Professor McKelvey's continued 
presence is less than formerly ^but It is still a consideration* Alsoj 
there was quite a bit of dragging of the feet by the administration of 
the University in picking up of financial conmitments as the NSF grant 
expired (this continued over more than one year), but that crisis is 
now over. 

Graduates of the program have all obtained suitable positions, and 
demand for the program Is currently reasonably good. It Is not at all 
clear whether, and how long, the mrket for graduates from programs of 
this type will remain good. Four-year colleges with no graduate programs 



140 



page 10 



do not attract, and usually do not want, the standard Fh,D, In 
,j^thematicB , Such colleges would prefer graduates of this and 
almllar programs. In addition^ there la some possibility, that 
the good two-year college will provide a market for these grad- 
uates in the future* (A few states have good Junior Colleges, 
most do not#)\ In the Fleming article referred to above, it is 
stated that only about 10 percent of the two-year college math- 
ematics faculty have the Ph.D. whereas^ a much higher percentage 
of the Biology faculty do. At present 5 there are few such teacher- 
training programs in the United States, perhaps five or so. However, 
these programs may be expected to increase in nu^er and in quality, 
so that the Montana program must continue to improve to compete. 

Conclusions , 

1* The Matheinatical Sciences option program fills a need in American 
education, and is doing it successfully* If it were not for this 
program, most of its students would either 

( i) Complete a similar program at one of the small number of 

places where such are offered , or 
(11) Not complete a Ph*D. degree program at all, 

2. The regular option, although technically still available, is rathe 
blurred with the Mathematical Sciences option. There is hardly any 
financial or educational point in formally removing it, 

3, There is essentially no duplication with any program at Montana 
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State. Formally j the regular option at Montana overlaps with the 
mathematlci option at Montana States but see earlier remarks. 

4. The program la gradually improving in student quality. > 

4 

5. The number of students is small and remains the principal problem of 
the program. 

6* The teaching overload resulting from number five should be relieved, 
starting with relief for those directing theses. 

7. The research output of the staff is not large. Any new appointments 
(Preferably at the Associate Prdfessor or Professor level) must be of 

^ people with research talent as well as dedication to the department's 
program. 

8. Strong efforts must be made to bring the salary scale in line with 
(at least) the twenty-fifth percentile of Group III Universities (see 
earlier table) . 

9. The Mathematics Department has good relations with most of its users 
on the campus. They also have a good percentage of faculty members 
who are actively applying or seeking to apply mathematics in other 
areas , 

10. Removal of the program would result in 

( i) Loss of a useful part of American educational program for which 

the University of Montana is gradually becoming well knowni 
(11) Weakening of the department, with probably loss of several staff 
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members over the next few years* 
(iii). Weakened support for other departments. It is hard to predict 
In advance exactly all of ^ the consequences, but the example 
of the Computer Science Department la Instructive. 

3* Montana State University. 

' There are three Ph.D. programs in mathematics at Montana State 
University^ pure mathematics, applied mathematics * and statistics. In 
effect * this is more nearly two programs ^ mathematlci and statistics, and 
I will treat them from this point of view. 

The statistics program is under the charge of Professor Tlahrt. It' 
is nearly, but not quite, disjoint from the mathematics program, although 
both are under the same departmental^ roof . Since Professor Graybill is 
the statistician on the reviewing team, I will leave detailed connnents on 
this program to him and content myself with some general impressions. The 
program is primarily one in consulting statistics (or applied statistics) , 
and not theoretical statistics. As such it is successful,, and ^ its grad- 
uates have no difficulty obtaining suitable positions. Student morale 
Is good. Consulting is done on a formal basis, and the users that we 
talked to were uniformly satisfied with the results. The consulting per- 
formed by the staff covered a surprisingly wide range of topics, and served 
. a number of departments and agencies within and outside the University. 
It is clear that this entire program and its staff perform quite a use- 
ful function to the University and the State of Montana. We detected no 
friction between the statistics program and the mathematics program. A 
recent change in the catalogue specifically labelling Btatietics courses 
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as such and having a separate section for these courses should prove 
useful, Thm only two criticisms I have are relatively minor r 
( 1) One member of the atatistics group appears to be rather inactive, 
and it is not clear what contribution he makes to the program* 1 
a large program this would not be serious, but the statlstica 
staff is small at Montana State. 
(11) The degree conferred Is called Ph.D, In Mathematics* ^is is a 
serious misstatement of the situation* Absolutely no money (but 
some administrative effort) would be required to make the change 
to PH*D*> In Statistics* 

The mathematics Ph.D* program is reasonably standard ^ but , In 
practice. Is rather lacking in advanced courses* It usually includes 
a minor outside of mathematics* It has producedj I believe^ 23 or 24 
Ph,D*'ss with the first degree. being granted in 1966 (or 1963) . The 

' degree tecipients for whom the location is jknown.i (a^^ but one or two) 

... t ' " ^ - , It , ' ,w J J 

have academic positions with one exceptionp' the eKCeption being with 
the Aerospace Corporation* The. program has thus tieen performing a 

useful service to the country* . I 

1 

The problem of low research output of the department as a whole 
exists here also^ although not quite to the same degree as at the 
University of Montana, In the last few years the situation has im-* 
proved in two ways : 

( 1) Two mathematicians with good research records have Joined the 
department I 
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(11) A high research producer already In the departinent has started 
directing theses* 

In spite of these improvements and the fairly large number of Ph.D. *s 
produced^ the prograin must be regarded as of minimal quality* 

Along with the problem of the low total research output of the 
department is the fact that a large percentage of the faculty have 
tenure- This makes it all the more important that action be taken now 
to insure that tenure and promotion requirements are raised* When there 
are openings, good people must be hired to fill them* In my opinion, the 
next appointment or two should be made at the Professor or Associate 
Professor level* This may well involve going above the present makimum 
salary at the rank in question. 

"Hie situation as. to student numbers is slightly worse than at the 
University of MontanajVaad the consequences are quite similar* Very few 
(at most one or two) advanced graduate courses have been taught within 
the last five years* Again this puts the burden of advanced training on 
seminars, reading courses ^ etc, usually resulting in a teaching overload 
of the instructor. 

It appears to me that the student shortage is such that the first 
financial priority is that of hiring more graduate assistants. Montana 
State is in a more fortunate situation in this respect than the Univer- 
sity of Montana since enrollments in the Engineering School are increasing, 
at a good ratCj with the result that undergraduate mathematics enrollments 
are also increasing* 

There is some dissension within the MathematiGS Department. The 
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basic causes of this seem to be rather varied ^ and our coifflnittee had 
inaufficient time to fully explore all claims and counterclaims. While 
I believe that It is impossible to prevent all of this wrangling, some 
of the difficulty could have been prevented by having written rules and 
procedures for the department. Moreover ^ it seems clear that democracy 
must be increased. The members of the department must be given a reason^ 
able amount of control over their own affairs, and must themselves, in 
turnj eKercise this control responsibly. A certain amount of decentrali- 
zation within the department might also be helpful. 

In view of the various problems mentioned or alluded to above, it 
seems to me to be essential that the department agree formally (by 
majority vote) on the goals and details of their graduate program for, 
say, the neKt five years. The reviewers were furnished with copies of 
a proposal for such a program by one department member. Its , main sugges- 
tion was that the Ph,D. program concentrate on applied analysis. While 
it would be Inappropriate for me to endorse a specific proposal, It seems 
to me that only by agreeing on some program rather near to this can the 
Ph,D. program continue to succeed. Concentration of the advanced work in 
a relatively small area of mathematics is virtually forced by the small 
number of students, Moreoverp In view of the employment ' situation for 
Ph.D,'s, it will become increasingly difficult for Montana State to place 
its graduates unless the program emphasises the applied area. Finally, I 
wish to re-emphasize the very high priority which should be given to re- 
cruitment of good graduate students and to increasing the number of 
positions open to them. If It ii financially necessary, the increased staff 
can wait, but not the Increased student body, 
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[It might be asked why a similar shortage of students does not 
adversely affect the statistics program. The answer seams to bei 
( 1) The course work in this program is tightly scheduled; 
(ii) To a large extent ^ consulting experience takes the place of 

second level graduate courses.. ] 
Finally, we mention several Important but unrelated items. 

(a) I examined several written Ph.D. examinations and found the question 
to be of standard type and difficulty. 

(b) I examined two theses and found them to be well written and on a Ph.D 

level, but one of them involved somewhat ''old-fashioned" 
mathematics* 

(c) Only about half of the theses lead directly to a published paper. As 

we pointed out earlier, this percentage is rather low, 

(d) There are very few grants and contracts within the department (out- 

side of statistics) . 

(e) The library holdings are more than sufficient for a Ph.D. program, 

(f ) Relations with other departments and Colleges appeared to be good 

with the possible exception of Computer Science, [This remark does 
not apply to the Computing Center, My impression is that, though 
probably underfunded, it is doing an excellent job.] 

(g) Several members of the department are, or have been actively in- 

volved in various applications of mathematics. This has included 
consulting as well as research. 

(h) The administration appeared to be actively concerned with Improving 

the department and its program* 

Conclusions and reconnnendations. 
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The Statistics program is small, but In good shape^ and renders a 
service, both in its counsultlng program and In its teaching program. 

The title of the degree conferred in the Statistics progrmn should be 
changed from Ph.D, in Mathematics to Ph,D, in Statistics, 

The Mathematics program has successfully produced Ph.D^'s in the 
past, but needs urgent attention to Insure its continued success. It 
should be saved and improved* 

There is essentially no duplication with any program at the University 
of Montana* 

Removal of the program would result in 

0 i) Loss of a useful training program for Ph,D,^s In mathematics^ 
one of very few in a rather large geographic area, 

( li) Weakening of the department^ with probably loss of several 
staff meniers over the next few years. ■ 

(ili) Weakened support for other departinents. As at the University 
of Montana, the lack of a strong graduate program in Computer 
Science has led to weakened relations with other departments. 
Undoubtedly the same thing would occur In Itethematics were its 
Ph.D. program .to be dropped. 

The number of students is small and Is one of the main problems of the 
program* Correcting it should have the highest priority. 

The teaching overload resulting from this shortage of students should 
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be relieved, beginning with thesis directors. 

Students completing a Ph,D. thesis should be strongly encouraged to 
submit a paper containing the results of this thesis for publication 
before obtaining their degree, [This suggestion applies to the 
Statistics program as well as the Mathematics program,] 

The research output of the staff as a whole is below standard, but 
there are several bright spots. 

Increased standards for promotion and tenure should be adopted. 

After an increase in the number and quality of graduate^ students Is 
effected, a new appointment or two at the senior level will be re- 
quired. New appointments at the rank of Professor will likely require 
an increase In the maKlmum salary within the department * 
The Mathematics Department has good relations with most of its users 
on the campus* The statistics group has eKcellent relations with the 
users of its consulting program* 

Because of the shortage of students, it is imperative that the Ph.D. 
program become more narrow (mathematically) but also more Intense, 
Because of the employment situation, it is highly desirable that 
applications be part of this program. 

Codification of rules and procedures, both for intradepartmental 
affairs and for relations between the department and the administration 
should be accomplished* The situations that this would correct vary 
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Jfrom year to year^ but several have occurred recantly enough that 
it ig clear that thla should be done as soon as poasible. 

15, Democracy should be Increased within the department, 

16* The admlnstration is strong and more than willing to asalat the 
department improve its Ph.D. program. 



William R* Scott 



WRS:rr 
6,9.76 
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ATTACHMENT # 9 

Ph.D, Heviow of DQpnrtment of MathernaticR , University of Montana, May 1976 



Gcinornl Coninionts 

My major field of experiance and training is statifsticSs so my rernarks will 
be dirocted rnalnly to the otatistics program and hov; it contributes to the 
univorsity and to LliG PhJD, program in iTiathamatics . The other memljers of the 
team 5 Drs- Fife and Scott , who are mathGniaticianSj will {rive you direct infor-- 
mat ion concerning the mathematics program. 

The purpose of the Ph*D. prograni in mathematics is principally to train 
students in the mathematical sciences to enable them to obtain teaching 'jobs 
in four^year colleges and small univorBities . It appears to me that they have 
their goals well s^t and are v/orking very well as a team towards them. There 
is undoubtedly a market for graduates from this program and many of the students 
who are now in training have had teaching experience in four-^year collegeR and 
plan to return whan they receive their degrees (they may not return to the same 
college from which they came)* In this regard ^ the students are mature and 
their desire for a particular program has been well thought-^out * Hence, they 
bring to the program some degree of understanding of the problems they will 
encounter as teachers in small colleges. These problems are discussed among 
the students and this further improves their education. 

There are many studetits in the U.St v/ho want to teach in smaller colleges 
(I am not aware of any hard figures) and there is demand for graduates from 
this program* It is a unique pirogram and I believe (the two mathematicians on 
the committee can speak better to this) that there are only a few universities 
that offer this particular degree* 1 cafmot spn«ik directly to the quality of 
the program in mathemntic^ but 1 can speak to the quality of the statistics 
program which is an integral pai^t of their undertaking. 
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There are four faculty whose principal training and work is In statistics 
and they niake a significant contribution to the goals and objectives of the 
Ph*D. program in mathematics at the University of Montana. Students can take 
a significant number of courGes in statistics and this^ of course ^ greatly 
enhancGs their chances of getting a job teaching in a smhll CQllege, The 
content of the statistics coursGS is a good balance between theory and appli-- 
cation and will be very suitable to the type of work the student can expect to 
be asked to perform if he obtains a teaching job in a small college. If^ 
however, upon graduation the student decides to work in industry or in Federal 
or State government, the statistics courses will also be of significant help in 
obtaining employment there. The nun^er of courses required for the option in 
statistics is slightly less than v;hat would be expected for a masters degree 
in a major university that has a department of statistics * however^ the purpose 
is not to give a masters degree in statistics but a "teaching minor"* 

One of the strengths of the statistics group at the University of Montana 
is their consulting. We interviev;ed several faculty members ft^om various 
departments on campus and thoy were very complimentary about the teaching as 
well as the consulting assistance on research probletiis that had been given to 
them by the statistics faculty. This is the modern appi»oach for a group of 
statisticians in a university and it is my opinion that they are doing extremely 
well in this area. 

The library, equipment ^ and facilities for training students in statistics 
are adequate for this program but they must be continually improved. The 
statistics courses are taught from modern teKtbooks and there seems to be high 
morale among students as well as faculty* In most of the universities in the 
United States in which there is a separate statistics department that offers 
masters and Ph.D. degrees in statistics, tlie department was started in the 
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departTnent of mathGrnat j.cs and separatod as soon as the statistics group got 
sufficiently large, I would advisa against separation of iiiatliematica and 
statistics at thn UniLVersity of Montana ^ at least in the foreseeable future. 
There are not sufficient statistics faculty for a separate department to be 
viable and efficient. However 5 the statisticians niakc a significant contri- 
bution to the goals and objectives of the TnathoTnatics dopartTTient 5 and the 
mathematics departmunt greatly complements and supplements the statistics pro- 
gram. In discussions with the faculty, it appears that they get along very 
well and that there is no plan for separation* On the other hand^ the depart-- 
ment of computer science is an eKtremely small department and may be able to 
better serve the university by being a part of the department of mathematics/ 
The cOTTiputer scientists could play a role in the department of Tnathematics 
similar to what statiEHtics plays. My recommendation is that the computer science 
department be abolished and xnade a part of the department of mathematics , Thus^ 
a student who receives a Ph.D, degree in mathematics could have a "minor" in 
several areas of mathematics or in statistics or in coinputer science. This would 
greatly enhance his ability to get a job in a small university or a four-year 
college since he would be prepared to teach any of the three subjects — mathema- 
tics, statistics 5 or computing science* I realize that organizing computer 
science within mathematics will be a difficult maneuver. 

The starting salary in the department of mathematics, especially for the 
statistics faculty 5 seems to be somewhat low and hiring and keeping good faculty 
may become a problem unless the salary structure is given some attention. 

The internship program is an excallent undertaking and seems to be working 

well. 
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In summaxyg 1 believe that the program is a unique ones it is needadg and 
is progressing well* It 5 of course 1 needs to have constant attention and needs 
constant improvement and change as opportunities become available, I believe 
the group knows what its goals are and are working hard to achieve them. 

Summairy and Recommendations 

The statistics group at the University of Montana is playing an integral 
part in the program in the department of mathematics. The program In mathematics 
is not a conyentlonal one^ but I believe is useful and important* The statistics 
p^oup, howeverj makes a contribution beyond the Ph,D» program in mathematics 
through consulting with faculty in various departments on campus who are doing 
research* They have an adequate staff to do this^ their training is good and 
their desire to do a good job seems evident , I recommend that they not 
separate into a department of statistics but remain with the department of 
mathematics and continue to work towards the goals that they have set for 
themselves p 
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I , General Questions as to Purposes Of the Raview 

A, CQntent^ purpose^ goals and liiriitatioris of the program 

Goals are well defined and are being itripleTnented* The Ph.D, prograni 
is unique and will perhaps require a less research oriented faculty* 
(Also see tt^ General Comments •) 
B* Ne^d for th e prograTn and^esults if eliTnlnated 

1, Student demand ^ Market for graduates ^ Enrollment data 

The two mathematicians on the review team will have to speak to the 
subjects — student de'Tnand^ market for graduates in mathematics. 
The ^^minor*- in statistics in the program will help the student get 
employment in four-year colleges and small universities* 

2, Service to s t at e ^ r e g i c>n ^n d in s 1 1 1 ut i on 

The statistics group is serving the University through teaching , 
service courses and consulting* The consulting is also useful to 
the state and region* Every major university must have well-^ trained 
statisticians to .aid in research where data collection (and interpret- 
tation) is required* 
C* Quality of Pr ogram 
1. Faculty 

The statistics faculty is heavily loaded with teaching and consulting 
duties. They have little time for research* This will be detrimental 
to them and to the pr'Ogram in the long run, .They should arrange 
their activities so that they can publish research in niainllne 
statistical journals as well as joint papers with investigators 
in non-statistical journals. 
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2. Students 

Quality of inooming student . The Incoming students are of 
sufficiently high quality for the work they do in statistics if 
they choose that option. They can compete for jobs in Industry 
and government when they finish the prograni, 

3, FacilitieBg equipment and library holdings. 

These are minimally adequate but they must be constantly Improved 
The main deficiency is the arrangement with the computer science, 
faculty (see my General Comnents), 
Program Comparison bgtv/een the Two Schools 

1. Content and extent of duplication 

In a real sense there is very little duplication between the two 
programs in statistics although on paper It may appear so. The 
consulting activities could not possibly be carried on in the 
university in which the statistics group was eliminated, 

2, Quality 

The quality of the program at the two schools Is comparable. 
However^ they differ somewhat because the objectives are not the 
same but the quality Is adequate at each school* 

Record of the Department Program In Attracting Additional Resources 

to the University and th e State 

The statistics faculty has not been very successful In this regard. 
They should take appropriate steps to Improve this significantly. 
This will require more research ^ more publication ^ and/or more 
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consulting where the statistician is a resource meniber on 
proposals. This is an area where they are weak* 
Faaillties . 

The facilities are adequate (see General Contments ) , 




Franklin A, Grayblll 
Colorado State University 
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Ph.D. Review of Department of MathematieSs Montana State University , May 1976^ 

General Comnentg 

My major field of experience and training is statistics so my remarks 
will be directed mainly to the statistics program and how it contributes to 
the Ph.D. program in mathematics. The program in the mathematics department 
at Montana State University Is in many ways a conventional Ph*D. program and 
the main strength. In addition to mathematics ^ is the option in stilt istics. 
The statistics group at Montana State University ^ though small ^ is of good 
quality in training and energy. A student who enters the prop*am in the 
department of mathematics can receive a masters and/or a Ph.D* de^ee with an 
option in statistics* This is the way that many statistics p»oups have oper- 
ated in the past and some operate that way at the present time. Historically 
it has timied out to be a good method of operation mad has worked vexy 
satisfactorily for many diversities until the statistics group got large 
enough to offer stand-alone degrees* . It must be pointed out that in a major 
wiiversity such as Montana State University^ the statisticians should not only 
be involved in teaching courses in statistics but should be active in research 
and consulting with experimenters ft»om most scientific departments on can^^us 
where research is being done. The statistics faculty at Montana State Univer- 
sity has done very well in this regard and should be complimented. To indicate 
the breadth of their contributions in consulting^ I have attached a list of 
some of the projects with which they have been involved (see Appendix)* I 
cannot speak about the quality of the program in mathematics (Eb?s. Fife and 
Scott will do this) but it does contribute significantly to the program in 
statistics and the program in statistics also gives additional opportunity to 
the mathematics student* This will midoubtedly help him obtain employments 
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and there are amplt positions for students who receive masters and PhiD*'s 
with options in statistics froin Montana State University, 

The goals of the faculty seem to be well thought-out and they appe^ to 
be working as, a teatn to attain the goals* The adTninlstration is aware of the 
eontributions made by the statii^tics group and are supportive of them* 

The visiting team met with several research faGulty from different depart- 
ments to find out how the statistics faculty is aiding in this research through 
consulting activities. The contributions of the statistics faoulty seem to be 
high quality and the research faculty in the departments Interviewed were very 
complimentary of this assistance* A modern university doing research in the 
enpirical sciences must have statistical help^ and I foresee that in the near 
fHiture more statistics faculty will be needed due to the fact that the con- 
sulting activities may increase rapidly* Some of the monies for this Increased 
faculty can come from contracts and grants if a statistics member is listed as 
a resource person on proposals submitted to funding agencies. Most funding 
agencies are not only willing ^ but are somewhat enthusiastic about a statisti- 
cian being a meni>er of a ^oup who works on a research project. The statistics 
faculty already has some monies £rom this source and If they can get additional 
faculty they can undoiabtedly Increase these funds. 

We interviewed many staff meiiiers at Montana State University and several 
mergers of ' administration* Everyone interviewed seemed to be well aware of 
and satisfied with the progress of the statistics ^oup bmA the relationship 
between the statistics group and the faculty in other departments. The 
statistics faculty is using modern ^statistical techniques in their consulting 
and are sufficiently active in piAlicatlon to enable them to dlreot students 
who are working on theses. However, they are extremely busy because of the 
diversity of their activities. 
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The students working In statistics appe^ to be well eatlsfled with their 
program and with the instructors wh© teach the statistigs cowprnms* Those 
students who ^e assisting in consulting also feel that they are getting 
practical e^^erience that will be of tremendous help in obtaining a Job, The 
statistios group is Tnaking a significant contribution to the state, to the 
milversity and to the local area. They have their goals quite well established , 
they believe in them as a groi^^ and they have a good chanee of realising them 
If given sufficient resources by the administration and the state, 

S^B^^y grid RecoMendatigns 

As one can see from what I have TOitten ^ovm^ I believe that the stat-- 
Isties program within the department of mathematios is making a real contribu- 
tion to the advanced program in the department. The statistics group is also 
making a value^le contribution to many rese^ch projects and s^ject matter 
areas across campus* Their faculty also has the training and the desire to 
direct masters and Ph*D, dissertations* Their teaching md Interest in 
students is satisfactory* I find the progrM to be an applied statistics 
program which is in line with their goals and objectives ^ and the students 
who graduate from the program will be well-trained be able to obtain 
employment * 

I recommend against separation of the statistics group from* the depart- 
ment of mathematics since 1 belleYe the slse is such that It would be more 
efficient and beneficial for them to remain together so they ami GOn^loment 
and supplement each other's programs. I think It would be a distinct 
advantage if there would be an increase in the nuii&er of undergraduate students, 
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I also racommand thit the statistics faculty try to obtain contract and grant 
tnonies by having their nam^ listed on proposals as a resource personnel* 
This would help them with smmar en^loyTnent and could ft*ee some resident 
instruction inoney that would be avall^le for additional faculty. To Increase 
their programs ss they are going to be required due to the demand for consult- 
ing ^ it seems quite clear that within the next year or two one or two additional 
faculty in statistics should be hired* While the prop?am in statistics is a 
conventional one^ it is simllM* to most statistics pro^aras in the United States 
today* Their plans for the future seem to be well in line with the major trends. 
I think they have good promise ^ they are doing a commendable job and have a 
bright future. 
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General Questions as to Purpoaes of the Review (Montana State University) 

Content, pu rpose, goals and limitations of the procam . The statistics 
program is satlsfaotoiy in content, purpose and goals but will be limited 
by the nun^ar of faculty in statistics. As the consulting activities In- 
crease the staff will undoubtedly need to be increased. Further infor- 
mation on this is referred to in the General Comnent s of report . 
B- Need for the program and results if eliminated . 

^' Student dema nd, market for graduates, enrollment data . There is no 
shortage of jobs for masters mi Ph.D. students in statistics. Those 
in the program who declare an option in statistics will be employable 
2" Service to st ate, region and institution . The service to the insti- 
tution is ei^lained in General Cpimients and examples of the 
service to the state and region is desoribod in the Appendix. 
C. Quality of Program 

1. Faculty . The quality of the faculty Is adeciuate,- but their respon- 
sibilities in teaching, consulting, and directing , graduate students 
is important for a quality program. This will require additional 
faoulty. 

2- Students, Quality of Inooming student | quality of post-graduate 
school careers . The quality of the student seems to be adequate 
and those who take m option in statlstios ^e sufflGiently trained 
to obtain and perform in a Job in industry ^ federal or state 
governments* 

3» FaGllitieSg equipment and library holdings , Thesm are adequate but 
they need to be constantly monitored and increased as the demand 
warrants. 



D, 'PmgraLm Coniparlson between the Two Sohools . 

!• Content aid eKtent of duplication * In a real sense' there is very 
little duplication between the two progrms In statistics although 
on paper it inay appear so. The consulting activities could not 
possibly be carried on in the university in which the statistics 
^oup was allminated. 

2* Quality ^ The ejuallty of the prop^Mi at the two schools is 

cornp arable. However j they differ some what because the objectives 
are not the smie but the quality is adequate at each school. 
Ei Record of the Depart7n#nt Frogrgan In Attracting Additional Resources to 

the University and the State , ^ 

1» Grants aiid Contracts . The statistics group has been successful in 
obtaining some contract and grant monies but this could be slgnifl-- 
cantly improved if they would m^e a concerted effort to be rasourca 
faculty on many of the proposals that ^e s^mitted to ffDmnttug 
agencies where a statistician is required to help conduct the 
research. This is e^lalned in more detail In the General Comments 
of my report. 

^* Facilities . The only facilities required are faculty 5 graduate 
students J and computing time. These appe^ to be adequate. 
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AppendlK 



1. Develc^mant of m Index number syatem to measure human attitudes toward 
reereation activities and major recreation developrnent , 

2. Determination of feasibility of controling grasshopper infestationi 
through natural disease applications. 

3. Simulation inodal for air polution sources in West Fork Basin of Gallatin 
Camyon Montana. 

4. Relationship between climatic -conditions and magpie distribution in Montana. 

5. A comprehensive data bmk for soils classification data for the state of 
Montana to be used in predicting fertiliser and moisture needs for 
successful creeping, 

6. Prediction of population of Gallatin Cotmty Montana by age^ bbk and 
occupation* 

7* Development of a predictive model for watershed rimoff for the state of 
Montana for planning bridge md culvert construction. 

8. Model of relationship between roughness of land topography and. miles of 
waterway per section. 

9. Vehicle traffic survey for Gallatin Canyon Montana. 

10, Gallatin Field - Baseman air traffic survey. 

11, Sikorskl Ranch (Montana) land use maiagement plan. 

12, Homing instincts of CanadiM geese. 

13, Projections of air traffic for state of Montana. 

m. Assist Dept. of Ag. Education with a statewide survey and data analysis to 
determine job requirements and eTrployee competencies in agriculture and 
agri-business areas* 

15. Assist a Ph.D. student from the University of Montma with an evaluation 
of environmental education teaching methods. 

16. Siirvey of drivers in Montana to determine attitudes towards safe driving 
and law enforcement ^ for Montma Safety Office and Highway Patrols 

17. Consultant to Montana Dept. of Public Instruction regarding public survey 
and data analysis to determine K through 12 quality of education in a 
study requested by the State Legislature, 
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18. Determination of ejqject^ vehicle acGidant rates on US 191 in the Gallatin 
Canyon area upon completion of the Big Sky Recreation DevelopTnent. 

19* Consultant to Montana Post Secondary Connnlssion to survey high school 
seniors regarding post secondary educational desires &id intents and 
related financial needs* ■ 

20. Consultant to Montana Board of Criine Control to design ^ develop and 
implement a statew-ide survey to deternnine levels of unreported crime ^ 
public awareness of crime prevention activities ^ amd public priorities 
and attitudes towards low enforcement methods and optional penalties, 

21. Consiiltant to Montana Bweau of Maternal and Child Health Care in conducting . 
a statewide survey to determine p^lic awm»eness and priorities regarding 
health care programs and avail^ility of these services* 

22. Assist a Fish and ^^ildlife student with a thesis study using multivariate 
discriminate malysis to determine suitable eagle nesting sites in the 
Madison and Yellowstone river drainages* 

23* Assist Biologists from Targhee National Forest with statistical analysis of 
data from gopher reduction study* 

2M-* Assist a Fish and Wildlife student with analysis of paddlefish catch and 
population study data* 

25* Study for MSU Equal Employment Opportimity Office, to determine a method of 
examining faculty salaries which discover inequities (particular en^^hasis 
related to examining the presence or absence of differenoes related to sex), ' 
This project involved serving as m e^ert court witness for MSU in the 
Jane Doe discrimination suits 1975. r 

26* Consultant to the Montana Fish and Gameg Fisheries Division to develop and 
implement a statewide fisherman mall si^vey to determine fishing pressure 
(fisherman days of use) on all fishable waters in the state. 

27. ConsultOTt to the Deer Lodge Comity md City of Anaconda Government Study 
Commissions on development of a questionnaire to determine public opinion on 
local issues. 

28. Consultant to the Powell County and City of Deer Lodge Government Study 
Commissions to determine sample size and method for an interview survey 
to gather pv&>lic input on local government options , 

29. Assisted a Ph.D. student in Plant and Soil Science in clustering international 
barley growing regions so that specific strains developed for one region can 
be easily transferi^ed to suitable growing areas. 

30. Consultant to the Montana Fish and Games Fisheries Division to design a san^le 
frame for Improving che fisheries creel surveys i to design data collection 
forms and to complete a computer program for analysis of creel census data. 
This has been used for studies on the Yellowstone ^ Flathead ^ and Madison 
rivers md on Hyalite and Georgetown lakes, and will become the "standard" 
statewide procedure. 
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31, Consultant ^to the Mmtmm Highway ^affie Safety Office to design a , 
• demDnstratlon motor vehicle Inapection sainpllng program. The results of 
this ^ Inspection prograin will help detamlne whethei' Hontma vehicles will be 
required to have annual Inspection, If not 5 the results will be given to 
the Federal govemment as evidence for eKemptioni if so^ they will be given 
to the State Legislature to support enabling legislation. 



Franklin A, Gr^bill 
Colorado State University 
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ATTACHMENT #10 " 
Responsa - i 





DEPARTMENT OF MICROBIOLOGY 
■ University of ftlontana 

missDula, niontana S9301 





{406) 243-0211 



July 15, 1976 



Dr* Freeman Wright 

Deputy Commissioner of Academic Affairs 
Office of the Conmilssioner of Higher Education 
1231 11th Ave. 
Helena, m 59601^ 



Dear Dr* Wright i 

The Ph.D* graduate program in microbiology at the University of Montana 
provides training in the general areas of microbiology and thus enables the 
graduates to enter any of the many areas available from the academics to 
clinical or research laboratories. The training also includes specialized 
areas as required by the nature of the degree. As Indicated in the evalua- 
tion report^ the programs at MSLT and U of M complement each other with very 
little duplication In the specialized research areas* 

The undergraduate education is one of the most profound beneficiary of the 
graduate programs, Professors engaged in active graduate research and 
constantly stlTnulat£d by the challenge of Ph.D. candidates cannot help but 
remain enthuaiastic and Impart current and updated informations and advance*- 
mcmts In their teaching. The people of Montana have also benefited enumerably 
by the expertise thus developed. For example^ physicians and veterinareans 
and eyen ranchers throughout the state have received valuable assistance and 
advice in the care and even treatment of patients or animals. 

Although both Institutions have several professors with simliar background 
training, there are still very little overlapping or dupllcatlont Graduate 
students obtaining the.lr training at one of the institutions can easily spend 
at least another year at the other and obtain further training and education. 
The diversity and cumplcxlty of the disciplines In microbiology account for . 
our dlfforcncce* The areas of physiology^ Immunologyi mycology and virology 
are similar only where the fundamentals of facts and concepts are concerned, 
but the reeenrch areas and training obtained at the graduate level are quite 
different, 

The distance between the two institutions has been a deterrent for the limited 
cooperative participation. .However, where possible, on numerous occasion 
faculty members from one institution have been invited to the other campus as 
guest lecturer* The graduate students from one department have frequently 
utJligod the experLlse of a faculty in the other inutituLiion through the "hot 
line*^ to clarify and obLain rcAcninmcnuIuUlanH in tainplfiH rrifiearch projects, 
perhaps with more ti^ayul support through the state and eventual developmont 
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Dr* rre^an Wright 
Page 2 

July 15, 1976 

of direct television connnunication system, the strengthB of the two depart-^ 
menta can be put to more effective use benefitting the entire state. 

Collaboration between departments within the Institution la most evident 
by the presence of a faculty member from one departaent on graduate student 
conmlttees of another. These can readily be verified through the files of 
the graduate dean. On many occasions faculty from the department of^mlci'o- 
biology have presented lectures in the graduate courses o£ another department 
and the reverse has also been true. Exchange of major pieces of equipment 
has existed on this campus for many years. The achievements between depart-- 
ments in microbiology were no doubt Influenced partly by the eKpertise of 
faculty members from other departments and again the reverse has dofinltoly 
been the case as well. It is our hope that this continued exchange of ideas 
and cooperation between the other departments continue. 



Sincerely J 




Richard N, Ushijlma, Fh.D, 
Professor ^ ChaloQan 
Department of Microbiology 



RNU^dk 
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ATTACHMENT #10 
Response - ii 
DEPARTMENT OF MICROBIOLOGY 



COLLEGE OF LETTiRS SCIENCE MONTANA STATE UNIVERSITY, BOZEI 




July 2 

Dr. Freeman Wright 

Deputy Cormnlsaioner of Academic Affairs 
Office of the Commisiloner of Higher Education 
1231 lith Avenue 
Helena, Mr 59601 

Dear Freeman i 

The Microbiology Staff at MSU was pleaaed with the report submitted 
by Dr. Orville Wyss and Dean Norman Durham, This review team documented 
impressions that we have had regarding our program, but it is always 
encouraging to have confirmation from the outside. 

We are anxious that several of the recommendations of the reviewers 
receive consideration by you and Commissioner Pettit, vIe* 

(1) "Additional Investments in support personnel could be beneficial 
to faculty and graduate students in delivering a quality program." 
This is particularly true in the case of animal care and other 
routine laboratory activities, 

(2) "The academic year salaries are obviously on the low side for 
salary levels in regional and national surveys," The reviewers 
mentioned the value of some merit ayatem for productivity and we 
heartily agree. 

(3) "Research investment in the Department of Microbiology could 
provide a positive incentive for faculty. The utilisation of post- 
doctoral fellows will greatly enhance the scholarly and creative 
capabilities cf a laboratory and provide a broader and stronger 
base on which to seek outside funds," The reviewers mentioned 
"negative Incentive" and sometimes our staff feels in this position 
when they work bard to get grants and then have difficulty in 
getting University support to complement their programs, 

(4) "Many Universities have found It to be sound business practice 
to furnishi during the first year, a half or full-time technician 
to a new faculty member in whom they contemplate investing almost 
a million dollars in life-time salary and support,'' This will be 
important to us as we recruit for two new staff members whom we 
eKpect to conduct an active research program as well as carry a 
heavier teachlAg load than they might at many other schools. 
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Dr. Freeman Wright 

July 20, 1976 ™ ^ 

Page 2 * 

We have no dlaagreements with this oomplimantary report but hope 
that the Conimiss toner and members of the Board of Regents appreciate 
the major efforts that over the years have gone Into achievtng this 
level of excellence* We need more understanding and support In order 
to maintain iuch a program in the face of competition and tightening 
federal funding. 



Sincerely, 




William G* Walter 
Professor and Head 



WGW/jvb 



cc Vice President Dayton 
Dean jutila 
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University of ITIontana 

Ttlissoulai rTlontana sssOi 
(406)243-0211 

RESPONSE TO PH.D. BOTAMY PROGRAM REVIEW 

by 

BOTANY DEPARTMENT 
UNIVERSITY OF MONTANA 

The opportunjty to havft our program rovrewcd by such outstanding profes- 
sionals as Or. Kozlowski and Dr. Evert v/as greatly appreciated and has already 
bsen oP great bsnefit to us in planning and reflection. The reviev; has been 
thoi-oiofi and the report contains iriaterlal with which we have no s.jb3tantlel 
■ disagrcemfint. Howsver, there are a few points which should be emphasized or 
reinforcesd arid n few Ofnlssions which v/arrant coiTiment. 

Tno reviev/ers of the Botany program as well as other riaviewers, especinriy 
for Zoology, niako poinied statements about costs associated with retention or 
eliinination of doctoral programs. Some of thsso points should be r'jinforci'.d. 
For cKtimple they write that the Department of Botany at the U of M has been 
phenomenally successfift in obtaining CKternal funds for resparch and teaching. 
They also state that we have considerable equipment obtoi ned^argely throuoh 
faculty grants from eKLernnl sources. They further state that the presence of 
Ph.D. programs has in large part made it possible for active faculty memljers to 
obtain very subritantial research grants. The related benefits of i;ha reseflrcit 
funds to faculty, cjrnduatn and undergraduate research as well as I nstruct ia.i }s 
outlined clearly no is the erosion of quality expected should the program be 
ellniinaccd. The relationship of a strong ndvanced proaram in notany to the well- 
* bning oF the University and the State of Hontana should not be underostimoted . 

The rnvievmrt;' rnport makes an important point of our fnad.KjUCttfi space and 
deplcji-ablu greenhouse fonditioiio nnd this caimot be umplins 1 sithj enough. The 
long raiige buMdinrj [.rogram could hulp reriirady this situation but it \n alnu 
hoped thnt some moro imnwdlalci re] inf would ha made n reality by finding nuw 
qunrt<?.rs for Science Education outskk^ of our Naturul Sclencu lUiildinri and 
hulhllnfj some greunhouyrj fnf.illly in cooperation with the Pliyslcal I'lflitl to 
£,trvft until a nv.w bulUIInrj wilh loaftap grncnlicnisor. Is po!5si bla, 
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Although the reviewers met with flnd made favorable reinorks about our 
graduate students, none of this found its way into their written report. It 
should be ojnphasized that the roport prepared earlier by the Botany Department 
does have a section on the studi?nts which includes information about high cjuanty 
achievement and successful placement of these graduate students* 

The statement in the reviewers' report that the equipment and library 
holdings are quite adequate might be an overstatement of the facts. For 
©M-'^imple the library holdings are minimally adequate but only because outside 
funding resulting from research grants has been added to the Botany library 
budget to the tunc of $1 ,000 to $2,000 per year. Also, while we, do have con- 
siderable equipment, obtained largely through faculty grants, wo lack certain 
Items of modern equipment, such as scanning electron microscope, which have 
now become almost routine in modern scientific laboratories ^nd v;ould add a 
worthwhile dimension to our program. 

The reviewers refer to our doctoral program as ^'successful** and our 
department as a ''splendid organliation*" They also refer to the department as 
having "several areas of excellence*" Such statements indicate to us that this 
qua 1 i ty program should be left intact in order to continue performing for the 
Utilveislty and State in a productive manner* To divide, separate or amalgninate 
the Botany program would be counter productive and disastrous to our present 
worthwhile effort. 
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.MtACHM_ENT,#„J10: 
Response -. 1v 




DEPARTMENT OF BIOLOGY- 



COLLEGE OF LETTERS & SCIENCE MONTANA STATE UNIVERSITY, BOZEMAN pmS. 



July 14, 1976 



3^ 



Tot Dr* Freeman Wright, Deputy Conmiiseioner for Academic Affairs 

A 

Ft: Dr, Jim Piekott, Heads Biology 



Dept., mv'J-^4\]^tMMl 



Re: Comments upon the Ph.D, reviewi in Botany and Zoology at MSU 




I, Botany t 

A* Anatomy ^ Morphology and Taxonomy i The Department of Biology offers 
the following upper division courses In plant anatoi^i morpholpgy and tax- 
onomy i 

Enrollment 



Course 


Title 


Instfuctof 


Total 


M 


Biol 315 


Agrostology 


Rumaly 


26 


13 


316 


Plant Anatomy 


Hahn 


12 


2 


410 


Cytology 


Carroll 


15 


5 


421 


Adv. Plant Taxononjy 


Ruffle ly 


9 


3 



The faculty in Biology .and in the College of Agriculture would prefer 
that a professional anatomist-morphologist teach Biol 316 and that Biol 315 
and 421 be oriented inore toward agriculturally and ecologically important 
plants. I doubt that there would be sufficient demand to support graduate 
courses in these areas. It might be possible to hire one professional who 
could fill this netd for better coverage of anatomy and applied taxonomy 
either now or when Mr. Hahn retires (by 1980)* It should be noted that there 
have been four retirements in Biology (Booth, Hastings, Scharff and Qulmby) 
since 1973 without any replacements so far. 

B. Plant Ecology and Agricultur es Ecology ^ the study of relationships 
between living systeiiis (organisms i populations* and coiranunitlea) and their 
environments I is pursued and applied by both botanists and students of agrl-^ 
culture* 1) Knowledge about the relationship of a plant or a population of 
plants to its environment (aut^cology) is useful in managing native and crop 
plants* Crop science and range management students comprise about half of 
our Autecology class while Biology students turn to agriculture for other 
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autecology courses in bloclimatology , crop physiology, plant nutrition, 
etc* Much of the research In autecology is directly npplicable to agri= 
culture. For example, we have studied effects of Incrensed precipitation 
on yields, effects of possible toxins associated with uloud seeding on 
crops, effects of trampling on plant survival, etc. ?) European ecolo- 
gists and US Forest Service ecologlsts have deinonstrated that the rela- 
tionships of blotic communities to their environtnento (oyn-ecology) can 
be used to predict what 'crops' will perform best on a given* site. Cur= 
rent studies will estimate the Indicator values of natural vegetation of 
Montana* Courses in Biology and Range Science complement each'ot'H'er in 
this area and attract students in both disciplines. 

The ecological and physiological relationships of agricultural plants 
are becoming Increasingly important to identify' which environmental vari-- 
ables significantly alter plant growth and development* The interest of 
agricultural students in plant ecology and plant physiclogy is indicated 
below: 



Enrollment 



Course 


Title 


Instructor 


Total 


M 


Biol 510 


Adv. Plant Physiology 


Mills 


9 


6 


511 


!! II 11 


11 


7 


4 


512 


11 11 tt 


II 


6 


5 


529 


Plant Geography 


Collins 


9 


4 


534 


Plant Autecology 


Weaver 


10 


5 


536 


Plant Synecology 


Weaver 


15 


5 



C. Interaction Between the Ph.D^ in Botany and the Ph,Dp-s in Plant 
Pathology and Crop a nd Soil Science s 

There are actually three Ph. Dp programs in the batanlcal sciences at 
MSU; i,e.. Botany, Plant Pathology and Crop and Soil Science. These pro- 
grams all interact as is indicated by the number of currently enrolled 
Biology graduate students taking courses taught by faculty in Plant Patho- 
logy and Plant and Soil Science i 

Plant Pathology Courses 

Number of 

Course Title Instructo r Biology Graduates 



301 Plant Pathology Mathre 3 

550 Plant Biochemistry Strobel 3 

402, 530, 531 _4 

Total 10 

Plant and Soil Science Courses 

426 Agricultural Climatology Caprio 2 

480 Photo Interpretation Nielsen 3 

305, 319, 406, 410, 412, 420, 505, 525 _8 

Total 13 



In addition to these courses^ Dr* Carroll (Plant Pathology) has a 0,30 FTE 
appolntmant in Biology and teaches Biol 410=Cytology • Lists of recent 
publications of Drs. Caprlo, Carroll^ Mathra, Nielsen and Strobel, who 
have the most contact with Biology graduate students^ are attached. It is 
quite evident that the Ph,D, In Botany at MSU does not function as an iso= 
lated program, but Is only one of three Ph,D. programs in the botanical 
sciences at MSU. 



II. Zoology t 

A. Upper Division and Graduate offerings in Genetics , Physiology and^ 
iAlBSE^fiSX ' view of the following lists ^ 1 do not understand the review^ 

ers- comnent (page 1) there are notable weaknesses in offerings in ge= 

netics* physiology and limnology," % 



Area 



Biology 
Course 



Title 



Genetics 



324 Principles of Genetics Staff 

411 Genetics Lab Vyse 

412 Genetics Lab Skaar 

413 Physiological Genetics Skaar 
^^15 ' Human Genetics D, Cameron 
443 Genetics of Development Vyse 
450 Evolution Skaar 
519 Adv, Physiological Gen,^ Skaar 
533 Population Genetics D, Cameron 



Animal 
Physiology 



405 


Animal Physiology 


Picton 


431 


Insect Physiology 


Roefl^ild 


444 


Comparative An. Physiol 


.Picton 


446 


Functional Biology 






of Fishes 


Kaya 


505 


Cellular Physiology 


Vyse 


531 


Adv. Animal Physiology 
II II 11 


McMillan 
II 



540 

Limnology 414 
417 
446 

513 
518 
53B 

541 
542 
543 
553 



Envlroninantal Physiol. 

Limnology 

Fresh Water Algae 

Functional Biology of 

Fishes 
.Fisheries Management 
Algal Physiology 
Fresh-water Inverta- 

brates 
Population Dynam.ica 
Chem. & Physical Limn. 
Aquatic Community Ecol, 
Biology of Water 

Pollution 



Instructor La s t Enrol. 

85 
8 
16 
13 
6 
8 
42 
2 
4 



80 
5 
15 



20 
18 
7 

4 

Picton 7 

Kaya 32 
Wright .41 

Kaya 20 
Gregory 7 
Pickett 4 

Roemhlld 7 

Wright 17 

Wright 11 

Wright 14 

Kaya 13 



WAMI and Graduate Education I It is incorrect to say that WAMI fac- 
ulty In Biology do not partlcipata in graduate education. Most WAMI courses 
are open to a limited number of graduate students as the following table 
indicates I 

Graduate Students 
Enrolled (75-76) 



MedS 500 ^ Nutrition 1 

511 Anatomy 2 

512 Mech, in Physiol, & Pharm. , 1 
515 Ages of Man 0 

531 Head J Neck Ear, Nose and Throat 0 

532 Nervous System 0 
534 Endocrine Syatem 1 

Total 3 



Also, Dr. McMillan teaches Biol 531-532~Adv, Animal Physiology and has a 
student working on a master's thesis in Zoology, Overalls the teaching 
loads of WAMI faculty are about average for the Biology Dept, 

III. Publication Record : 

Both the faculties in Botany and Zoology (Including Entoinologys FfirW. 
and Genetics) at MSU are crlticiEed for a rather poor publication record* 
I must concur in the reviewers' conclusion. However, the primaryi. function 
of the Biology faculty at MSU is to teach undergraduate students , Based 
on information provided by the departments and the Coimnissioner 'a office 
we teach about 12% more credits per instructional FTE (15,5 13,9) and 

about 30% more student credit hours per FTE (1051 vs, 809) than the combined 
Botany and Zoology faculties at UM, Also^ ecological experiments often re- 
quire two or more years' data for comparisons. Consequently ^ I can accept 
a publication rate of two or three refereed publications in national journals 
during the last five years as an acceptable indicator of productive research. 
Nine Biology faculty (D. Cameron, H, Cameron. Eng, Kaya, McMillan, Phillips, 
Pickett s Weaver and Wright) have published two or more papers in refereed 
national Journals in the last fiveyears. Five faculty (Eng^ Kaya, Pickett, 
Weaver and Wright) have published three or more such papers in the last 
five years, 

C^o n_c 1 u s i o n s and RecoMendatlons i 

A* The Biology Dept, at MSU should offer a Ph,D, in Biology (not Envi= 
ronmental Science as mentioned July 7) with options in Botany, Entomology ^ 
Fish and Wildlife Management, Genetics and Zoology. However, because of the 
limited course offerings due to low enrollment and the poor publication 
record in Entomology during the past five years, I cannot support the accep- 
tance of Ph,D, students in Entomology at the present time* The composition 
of such a program is indicated below: 
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Enrollment In the M.S. and Ph.D. Prograins 





1973-74 


1974- 


"75 


1975 


-76 






, ^ Ph.D. 


M.S. 


Ph.D. 


M.S. 


Ph.D. 


Botany 


9 


2 


6 


2 


6 


2 


Entomoldgy 


0 


1 


1 


0 


2 


1 


F^WL 


20 


1 


22 


1 


18 


1 


Genetics 




5 




6 




3 


Zoology 




J, 


_9 


_2 


10 




Total 


38 


10 


38 


11 


36 


9 


Any facult 


y member 


accepting 


a qualified Ph.D. 


student 


should 



at least two refereed publications during the last five years in national 
journale relevant to the option of the Ph^D, The faculty meinber should 
also have deinonst rated competent supervision of at least one prior thesis 
and should have fi^fincial support for the PhpD, research project. It is 
also necessary tna.f a sufficient number and variety of courses be available 
to construct a Ph.B, program for the student, 

Cp The Biology Deptt should continue to concentrate its research ef= 
forts and' Ph.D. programs in terrestrial and aquatic ecology especially as 
related to agricultural "and resource management problems* 

- . D. The current vacant position in F^WL should be filled with a research- 
oriented big=game ecologist to maintain one of our strongest undergraduate 
and graduate programs. 

E. A competent plant anatomist and agriculturally^-oriented taxonomist 
should be hired now or when Mr. Hahn retires (by 1980). This person's prl^ 
mary responsibility would be to teach undergraduate plant anatomy and taxon-^ 
omy to students in Biology, Plant Pathology and Plant and Soil Science. We 
should not try to develop graduate courses or Ph.D. programs in plant anatomy j 
morphology or taxonomy. { 

J>ff :dml 

Encl, Publication lists 

cc^ Vice President Dayton 
Dean Jutila 
Biology faculty 
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FlasQs list all mSt^M piAlimrAmim mluam 1970 based 
oa efi-ssffis TOi^J<Ar ya^r cliraatlan fo^ which yoa sttf iiat llsfeaci mm a 
coauthor. Providipi authors ^ ysM^ tiftla^ joimiml^ voltire cuad 

2* If 7©!^ toaol^ a tMCC courjQs pl^aga list tha matosr ©f 
gmfimw D^u^^Cs pBrollad duiriwg ea^ii o^^riag off maoh c^aursii* 

3. Dp you Smot a Ph,.!)* 1^. DlaloRy? Vlmme quall^^y you? 
asswar If yau '*d.3b* 



I0_ I? op\i 




4 




no 
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To^ Jim Pickeut 



Fr: Dick Macki^ 

Res List of pL^licatlons based on thesiB research imder mf direction sinca 
1970 on which I am not listed as co-author. 



Kohn, B, E, and J* J. Mooty, 1971* Simmer habitat of whiter-tailed dear in 
= northcentral MlnTiasota, J, Wildl* Mmage, 35(3)1 476-437, 

Van Ballenberghe, V, and J, Peek, 1971* Movements Bxid habitat use oi 
radio-marked moose in northeastem Minnesota, J, ¥lldl, Mmage. 35 Cl) S 
63-71. . . 

Peek^ J* M* 1970. 1970. Wilderness moose. Naturalist, 21(4) 38^41, 

'1971* Canopy md volume relationships to production of three 

woody species- Ecology 51(6): 1098-1101. 

^ L. W* Kreftingj and J* W, Tapp^lnerj III, 1971. Variation in 
twig diametar'-waight relationships In northeastern Minnesota, J, Wildl, 
Hanagement 35(3)1 501-507. 

1971* Mogse-snow relationships in northeastern Minnesota, 

Proc* Snow and Ice Symp, in Relation to Wildlife and Recraatlon* Iowa 
State Univ., Ames., pages 39--50. 

, 1972* VThite-tails in winter* Symp , on the White-tail Deer 

in Minnesota^ St* Paul. The W:^;.dlife Society^ pages 23^26, 

, 1973* Adaptations to the burni moose and deer studies, 

^ " Naturalist 23(3-4) t 8^14, 

E. LeResche md D* R* Stevens* 1974. Bynfflnics of moose 

aggragations in Alaska^ Minnesota and Montana, J* Mfflnraal, 55(1) ' 
126-137. 

, 1974* A review of moose food habit studies in North America* 

^ Le Naturaliste Cfjiadien 101: 195-'215, 

, 1974. On the nature bf winter habitats of Shlras moose, 

Le Naturaliste Canadien 101: 131--141. 
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* 1974, Initial response of moose to a forest fire In north'f* 
eastern Minnesota, Am. Midi. Nat. 91(2) \ 435-438, 

Neu, C* R. Byers and * 1974. A technique for analysis ol: 

utill2ation--avallability data, J. Wildl, Management ^8(3) i 541'^545, 

% L, W, Krefclng and J, C* Tappeiner^ lit, 1974. IH^lg diameter 
and weight relationships for important brwse species in nbrtheni 
Minnesota* Minnesota For* Ras. Note 248* 4 pages. 

Ohmann, Lewis F, ^ Charles T* Cushwa, Roger E. Lake, James R* Beer and 
Robert B, Brander* 1973* Wilderness ecology^ the upland plant 
coinmimities s woody browse productions md small mamals of two adjacent 
33-year-old wildfire areas of northeastern Minnesota, North Cent, For* 
EKp* Stn*i St* Paul, Minn* 30 pages^ illus* CUSDA For, Serv, Gen, Tech, 
Rep* NC-7)* 

Wetzels J* F*5 J. R* Wambaughj and J, M, Peck* 1975, Appraisal of white-^ 
tailed deer winter habitats in northeastern Minnesota. J. Wlldl* Manage. 
39(1)1 59-66, 
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Publications 1971-76 



Dr. Thomas W, Carroll 
Professor of Plmt Pathology 

Carroll^ Thomas W. 1972, Seed transinisslbility of two strains of barley 
stripe mosaic virus. Virology 48 i 323^336. 

Carroll, T. and Mayhew, D, E, 1976* Anther and Pollen Infection in 
relation to the pollen and seed transmlssiblllty of two strains of 
barley stripe mosaic virus in barley. Can* J. Bot, (In Press), 

Carroll, T, W. and Ma/hew, D*C* 1976, Ovule and embryo sac Infection 
in relation to seed transmissibillty of barley stripe mosaic virus in 
barley. Can* J, Pot. (In Press), 

\ r " ! 

Darlington, L, C* , Carroll^ T, W, ^ and Mathre, D, E, 1976* Enhanced 

susceptibility of barley to ergot as influenced by barley stripe mosaic 
virus infection. Plant Dls- Reptr, (In Press)* 

McNeal* H* ^ ^erg, M*A, ^ and Carroll, T, W. 1976* Agronomic and Barley 
stripe mosaic virus data from sIk Infected spring wheat cultivars seeded 
after 14 and 19 years of storage. Plant Dls, Reptr, (Ms. submitted)* 
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PublicnLlons 1971^76 



Dr* Donald E. Mathra 
Professor of Plant Pathology 



Mathre, D, C. 1971 Mode of action of OKathiln aysteraic fungicides, 

II. Structured-activity relationahips, J, Ag. & Food Cliem, 19i872^874, 

Mathre, D. E* 1971, Mode of action of oKaChlin systemic fungicides, 

III. Effect on mitoGhondrial activities, Pestlclda Eiochera. £r 
Physiol. 1:216-^224. 

Shlvely, 0. D. , and D. Mathre. 1971, Mode of action of oxathiln 
systemic fungicides. IV. Effect of carboKin on solute leakage 
from hyphae of RhlzoGtonia solanl. Cot. J. Microbiol, 17 1 1465-1470. 

Furanik, S. B. , and D. E. Mathre. 1971. Biology and control of ergot 
on male sterile wheat and barley. Phytopathology 61i 1075-1080. 

Ulrich^ J. T. , and D. E. Mathre. 1972. Mode of action of oxathiin 
systemic fungicides. V. Effect on electron transport system of 
Ustilago maydis mid Saccharomyces cerevislae. J. Bact. 110i628^632, 

Mathre, E. 1972. Effects of oxathiin systemic fimgicides on various 
biological systems. Bull. Environmental Contmn. of Tox. 8 i 311-316. 

Johnston, R. H. , arid D, E. Mathre, 1972. Effect of infection by 

Cephalosporium gramineum of winter wheat. Crop Sci. 12: 817^-819, 

Cunfer, B., D. E. Mathre, and E, A. Hockett. 1974, Factor-. Influencing 

the susceptibility of male-sterile barley to ergot. Crop Sci. 15- 194-^196, 

Mathre, D.E. , V, R. Stewart, R. H. Johnston, and D. E. Baldridge. 1974, 
Fimgicide treatment of wheat seed: 1b it necessary? J. Environ 
Qual, 4^117^120. 

Mathre, D. E, , and R, H. Johnston. 1975. Cephalosporiim stripe of winter 
wheat: Procedures for determining host response. Crop Sci. lSi591--594, 

Mathre, D. E. , and R, H. Johnston. 1975. Cephalosporiim stripe of winter 

wheat: Infection processes and host response. Phytopathology 65il244-1249 

Hathre, D, E, , and R. H, Johnston. 1976, Presence of dwarf and conmion smut 
in Montana wheat. Plant Dtr. Rpptr. In Press. 
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Darlington^ C. , mid D. E, Mathre, 1976. Resistance of male sterile 

wheat to ergot ay rGlated to pollination and host ganotypa* Crop Science 
In Press, 

Darliagtonj L. C. ^ W. Cfirroll, and E» Muthre, 1976. Enhanced 
suSGeptibllity DC barley to' ergot aa ixifluenced by barley stripe. 
moBaic virus i^'^Cection* Plant Dis* Reptr. In PresB* 
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PuBlicationff 1971-76 



Dr. Gerald A, Nielsen 
Professor of' SdH Science 



Soil Interpretations for Lnnd Use Planning and Developmnnr: in the Gal In tin 
Valley Area with SCS and Exp* Station Staff* Mont. Agric. Exp. Sta* 1971, 

Soil Crust Studies* R. A. HoBj C, A, Nielgen and R. T. Chorikl, Mont. Aftric. . 
Kxp, Sta. 1971. 

Soil Interpretations for Land Use Plmning and Developtnent In the Gallatin 
Canyon Area, Montma, J, A. Olsenj B, Leeson and G, A. Nielsen, Mont* 
Agric. Exp. Sta, 1971. 

Impact of Large Recreational Developments Upon Semi^Primi tive Environments. 
Tlie Gallatin Canyon Case Study. Gallatin Canyon Study Teara. Research Report: 
//66. Center for Interdisciplinary Studies and Montana Ag* Exp* Sta* , Montana 
State Univ., Bozeraan, June 19 74* 

The Gallatin Area, A Summary Report, Gallatin Canyon Studv Team. Bulletin 
344, Cooperative EKtenslon Service, Montann State Unlvetslty, Bozeman, 
February 1974. 

Problems of InterdlHciplinary Applied Research in a University Setting* 

A. S. Williams, G. A. Nielsen, J. W* Rouss , D* G* Stuart and H* F. Shovic. 
Montana State University, Bogem.an 1974* 

Coniputer Codes Montana Soil Data. Soil Conservation* Vol. 40, No, 4, UBDA, 
SCS. 19 74. 

Tr* ventorying Montana Soils with Computers* G* A* Nielsen. Now. Montana 
State University* Bozemanj Vol. 10*6* 1974* 

Environmental Impact Assessment: The Gallatin Canyon - W±% Sky Study* 
G* A. Nielsen et al. Journal of Soil and Water Conservation, 28(5) 
208-210* 1974. 

The Hontana Automated Data Processing System for Soil Inventories* G. L, Dacki^r, 
G. A. Nielsen and J. W* Rogers* Mont* Agric* Exp* Sta. Research Report #89, 
1975. ^ 

Roils of the Gornm Experimental Forest. H* 0* Klage.^ , R* C* McCoanell and 
G* A* Nielsen* Mont. Agrlc* Exp. Sta, Research Report #91, 1976, 
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Publicatlonn 1971-76 



Dr, Gary Allan StrcbBl 
PcoEassor of Pl^C Pathology 

Stpinerj G. W, ^ and Oa^r A. StroDel, l^Tl* Helmnthosporosldes a host-specific 
toKin from Helmlrithosporium sacchari, J* Biol. Chem, 2k6t 1+350-^337* 

Quirm, , and Gary A* Strobal. 1971^ a-^ketobutyrate flscarbo-^lase activity 
In RhisQctonia solanl. Can* J, Bot. k9t 1059-106S. 

Kies^ H. ^ and Gary A, Strobel, 1972* A phytotoxic glyeopeptide from cultures 
of Co tyn ^bacterium insidLOsim. Plant Phys, Hp: 6lS^6BU, 

Strob&l^ Gary A* 1972, Fnytotosic Glycopsptldes of Coi^^abacteriujn in Phytotoxins 
in Plant Diseases. AcadMiG Press-, London* 536 pp. 

Strobel^ Gary A* 1972. CoK^arative biocbamistiy of some toxic Klycopeptides 
produced by plaiit pfjthogenlc co^iebacteria, Proc* 3rd International 
Conference on Planb Pathogenic Eactcrlas Wageningsn^ !fetherlands ^ 
337-3S5. 

Sbrabel^ Gary A-, Hess, and G. W..Steiner* 1972* Ultras bructui^a of cella 

in toxin treated end Hglminthoaporiirri sacchari^ infected sugarcane loaves, 
Phybppabholo^ 62: 339-3^t5. 

ntrobelj Gary A*, TrlmadgSs and P* Albaruhein, 1972* Observations on the 
structure of the pbytoto:^ic glycbpeptide of Co r:y^eb ac t a r 1 im aepedonicum > 
Biocham^ Biophys^ Acta* SSl: 365^27^, m 

Strobelj Gary A* 1972. /ispoctH on the Structure and Function of Phytotoxic 
Glycopeptldes and Otbar Toxic Glycosides from Plant Pathogene. Academic 
Press in Biochemis-i^ry of the Glycosidic Linkage* 

Ries, S^ M*5 and Gary A'. Strobel. 1972* Biological properbies and pathological 
role of a phytotoxic f^lycopeptide fron Corynsbactgrliini insidiosum. Physiol. 
Plant Path, 2: 13J-»1^2* 

Sferobel, Ga^ A., and Gary Steiner, 1972* Runntr fomation in relation to 
halminthosporosida in sugarcane infected by Helminthosporiuja sacchari . 
Physiol,* Plant Path* 2: 129-^132. 

Strobel^ Oary / . 1973* The helmlnthosporoside binding protein of sug^arcane* 

Its propek .is anl relationship to GUGGOptlbility to the eye opot diseaoe. 
J* Biol, Chtim, 1321^1323. 

Strobelj Cai^ A, 1973* BiochaniiGal basin of runiutanca of sugarcane to the syc 
spot disease,. Proc, Nab, Acad, Sci* (USA) 70: Iu93-l696* 
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iJ-dovsM^ p., imcl GaiT Stromal. 1973* Guanosins diphosjliaba L^fuGoss slycopepbidn 
runaavltransf Grass acblvihy in Caryn^^QaGbarliim insidiosio. J, Bact , liy i 
a^;:UoT2, . ' "^"^ ^"^ 

l-'-mci^j P. 5 F. Lin, and ,Gar^ A, Btrobel, 19Y3» e-asinobutyTonitrila as an 

inb^.mediafce-«C7aaid$ timtion hy PhisoGtonia no3 mni> Can. J. Blach^m* 51 ilUhO-lUl 

UyrrOLBT, C.^ fer:/- Sbraley, cmd Gar:f A. nbrobel. 197^^. Tha use of a phytotQ:ac ^ 
nl/sopapbid^ as a rapid screenin^r bc*chn.iquTj for nact$r5.al vilt reiiistanc^ 
in alfalfa. Phytopabholo^ 6U: l^^^lpS^ 

ICarra A. 5 D. Karr, and Gary' tlbrobal. 197^. Isolation tnd partial charactarisabion 
of four hast-spsclfic toxins of H. aaprtlis. (Race T). Planb Phyiiiol* 53^ 
250-257. 

Ksnt, S.^ P. Pinkertoa^ and Gary A. Strobel* 197^- Photosynthsais in the higher 
plants Vicia faba III. Serine^ a key intermediate of the formate patbvay 
and a pracursor of the TCA cycle- Plant Physiol. 53^ U91'-^95* 

Strobalj Gary A. ^ and W. M. Hess. 197^^- &fidence for the presence of to'-cin 

binding protein on the plasma mscibrane of sugarcane cellD. Proc. Ilat* Aca. 
Sci. (USA) 71' i^as-iUiT* 

Strobeli Gary A. 197^^. Phytoboxins frora plant paraaitas . Ann* Rev, of Plant 
Physiol, 25: 3^a-066. " ' ' 

Strobel^ Gary A, 197^. The toxin binding proteiu of sugarcane. ItB role in 

the plant ond in dioearsc- dcvalopmjnt. Proc* Ifat, Aca. Scl. 71: U231-^^236, 

SGrobel, Gary A. 1975. A ifcchynlLini for Di^uaaa Hesisbance in Plants, Gciantific 
Air^riQaxi 00^08. 

Karr^ Dale^ A. Karrj and Gary Strooel. 1975- ToHlns of maydis Race T - a 

colorimatric debarriination of the toxins, thair appaarance in culture > and 
infoctcd plants. Plant Physiol. 55: 727-730, 

3;Lra3h, 1*5 A* ICarrg and Gory Gtrobel* 1975* Isolation and characterisatiQn 
of stsmphylinj a chromone glucoside from Stemphyll^in botryos um. Plant 
Physiol^ S5: 6h6^631^ 

Strobel^ Car^^ A. ^ and K. Hapner. 1973^ Transfer of toxin susceptibility to plant 
protoplasbs via the nelininthospyro^ide binding protein of sugarcane. 
Biochem. and Biophys. Res* Conr^uns. 63^ 1151^1156- 

Otrobel, Gary A* ^ GaiT- Steiner^ and R* Bythor. 1975- Defielency of To:tin 
Binding Prototn ActiTlty in ^^[utantG of Sugarc/Ma Clnns H5U-775^a3 it 
Rslates to Disease Hesistancs* Biochernical Genetics 13: 557-56S, 

Strobel, Gary A. 1976* To::inn of Plant Pathosanic Bacteria anil Fun^l. Plont 
Biochanuutry Gerloc, Phytach^nilcnl Society, Academic Press (in prens). 

nin^nn^y, M. arul Gary Otrob-l. 197o, Thcj chemical nature of a fi^actioa o:' 
enrlnhod la pl:L^;ma n:-^nbranti. Pl-Ant SI Liittrey 6: 200 -Plh , 
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Otirrlor, * and Gary bbrnbssl, 197S- C:hemobuj:i.n of rhiKobium upp, to plant 
mat e;cudate3. PI. Phyn . 5?: 820-6^3. 

Kcnb, S. and Gary A. Srrob^l. 1975* Parbial pur.Lflcation of a phytoto:cin from 
Oeptorla audoruri. Trans. British Mycol. fioc . (in pregia). 

BtcohBL^ Gary A. Bacberial Phytotoxins (in praparatian for the Ann. Rev. of 
Microbiol.) 19 n. 

Pinkerton, F.^ and Gary A. Strobel. 19T6^ Serinol an agtivat^r of toxin: 

'producbion in abtenuabed cultureH of EU nacchari. P.N.A-S. ^USA) (in press), 

Btrobelj Gary A. 197b. Phytoboxiiis ao tools in studying plant disease resistanoe. 
Trends in Biocbe/iical Sciences (in press). ' - 

Strobal, Gary A. 1976^ Biochemical observations on heat-induced plant disease 
resistance. Plant PhyGiol. (in press). , ^ . 

Currier, W. , and Gary A. Sbrobel. 1976^ Chemota^iis of RhizoMa spp. to a ; 
glycoprotein produced by blrdsfoot trefoil. Science (submitted). 
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ATTACHMENT # 
Response - v 

,30 June 1976 

TO: Dr. Freeman J. Wright, Deputy Corranlssioner for Academe Affairs 

FROM I Lee H* Met^gar, Chairman, Department of Zoology, U of M 

RE: University of Montana Department of Zoology Doctoral Program Review 



On behalf of the U of M Department of Zoology, I wish to express appreciation 
for the opportunity to thoroughly review our Ph.D. program. The outside reviewers* 
report (as well as other aspects of this pfocess) increased our confidence in the 
high quality of our program. Its even greater potential, and its very real contri- 
butions to the university, the state, and the nation. The review has helped 
sharpen our focus on the strengths of our program. It has also given us confidence 
that we are working effectively to strengthen certain portions of our activities. 
Because of this review, we will approach these tasks with Increased direction, 
confidence, and enthusiasm. 

We were pleased that Dr's. Cummins and Bagnara characterized the Zoology Ph.D, 
programs at U of M and MSU as "complementary" rather than "cverlapping". Indeed, 
the review has Increased our appreciation for the unique direction and content 
of each program. We agree with the reviewers that we can use this complementarity 
to good advantage by increasing the contact between faculty and students of the 
two institutions. We look forward to developing such activities. 

Throughout their report, the reviewers argued effectively that the Zoology 
Ph.D. programs must be retained and strengthened. In both programs, the primary 
limitations were not facilities, faculty quality, student qiiality, job availability, 
or any number of other factors investigated. Rather, the programs' primary restraints 
were judged to be financial. Clearly the reviewers felt wo do not need program 
elimination. We do need greater awareness of and support for these existing programs 
of demonstrated quality and contributions. We are pleased that the reviewers saw 
both programs "... as absolutely essential and the effects of elimination as devasta- 
ting," They expressed the need for greater appreciation and support when they stated, 
"Importantly, the general misconception that ... elimination of Ph.D. programs will 
constitute financial saving is so naive that It could only be perpetuated by those 
totally unfamiliar with Institutions of higher education." 

Many faculty and administrators on the U of M campus have long recognized 
that. In the words of the reviewers ",., modern biology Is functionally oriented 
and highly Interdisciplinary (and that) Ph.D. programs in zoology should be 
part of a broader context such as ... a Division of Biological Sciences,,.." The 
ZooTogy Department has and will continue to pursue a more efficient and more 
broadly-based organization of the life science faculties at the University of 
Montana, Many of us have recognized for years that the life sciences could be 
reorganized to increase the efficiency and strength of our undergraduate and 
graduate education. We hope that the reviewers' rece^endation will help achieve 
this goal. 

The reviewers accurately noted that this faculty's productivity (when measured 
be grants and publications) is "fair" and is not evenly distributed among the 
members of the department. They did commend the excellence of over half of this 
faculty and, of course, the overall contributions of all our faculty members 
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(considtrlng a wider variety of criteria) was demonstrated in the faculty v1tae 
supplied earlier. Norie-the-less , we have recognized the need for increased out- 
side funding for our rasearch activities. During the reviewers visit, we discussed 
several steps that have been initiated or planned that will increase our productivity 
in these critical arean. In all cases ^ they felt we had accurately assessed our 
needs and begun to move effectively to satisfy them. These actions and policies 
include the following: 

1) Equalization of teaching loads. To a large extent, this has been accomplished 
during the 75-76 school yearj and was favorably noted by the reviewers {pg 10). 
Certain faculty menibers' teaching loads will now permit more aggressive pur- 
suit of grant support and publications. 

2) Certain budget categories (eg. Capital Equipment) will be used exclusively 
to initiate projects that will lead to preparation of grant applications. 
This policy became effective in 75-76. 

3) Certain teaching assignments will be transferred between faculty members and 
between quarters to increase faculty opportunities to prepare grant proposals 
and publications. 

4) The nature of the departmental personnel will change greatly in the coming 

years. Several senior faculty members who w1lt soon retire provide services 
based on decades of unique experience in this university system. This depart- 
ment gains a great deal of strength from such experience. However, such 
expertise cannot ie replaced and we anticipate that such replacements will be 
"functionally" trained and oriented biologists who will participate heavily 
in the research and graduate programs of this department. 

5) We also point out that this department will provide increased service to the 
comnunity and to the state through Increased extension offerings. This policy 
was pursued aggressively during 75-76 when we presented eight different offer- 
ings to the people of Western Montana. This zoology extension program included 
courses for teachers, outdoor recreation education for sportsmen, a course for 
prison Inmates, an Important workshop for wildlife agency personnel, and other 
offerings. In all cases, the responses have been gratifying and we presently 
plan to expand our extension activities in 76-77. 



The reviewers noted that the Ph.D. "... programs are young and in a state of 
maturation." Indeed a large proportion of our faculty was hired before the Ph.D. 
program was even planned. They repeatedly noted the outstanding scholarship and 
productivity of the majority of this faculty and drew attention to the high potent- 
ial of the program. We believe they are correct and we are confident that we will 
realize that potential. 



cc: John M. Stewart, Graduate Dean 

Arnold Bolle, Acting Academic Vice President 
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Intra-campus MEMORANDUM 



ATTACHMENT ' 
Response - vi 



DATEi 
TO: 
FROM: 
RE: 



IJI^iVJDRBITY OF MOKTArS^A 



June 28, 1976 



1'''"'; ....... 

Dr. Freeman J. Wright, Deputy Commissioner for Academic Atffialrs. 

R. Keith Osterheld, Chairman, Department of Chemi s t ry iP'' 

Doctoral Program Review, Department of Chemi ^ 
University of Montana 



stry , y ^/^^ ficK.;- . 



We 

program 
1 , 



were pleased with the reviewers* reports on 
We particularly liked the reviewers' reco 
Doctoral programs are a necessary part or m 
1 ns.t1 tu ti ons s particularly 1n the sclenceSp 
guarantee of the research activity that gua 
obsolescence 1n facultyp In 1 ns trumentat 5 on 
program emphases. 

2. The faculty, grant funds, and facilities al 
satisfactory for the modest Ph.D. program u 

3. Our undergraduate program Is greatly enhanc 
quality of faculty, of i nstrumentation ^ of 
assistants^ and of research activity that r 
from our doctoral program, 

4. Economies cannot be expected from the elimi 
this doctoral program. 

We appreciated Dr, Shreeve's observation that each 
a creditable Job preparing Ph.D. chemists-and that 
take pride in both programs for the success of thai 
the extent and continuity of outside funding. Dr. 
conclusions that "it would clearly be a mistake to 
either doctoral program,'' and that "the savings wou 



our doctoral 

gnition that: 
a jor 

as a 
rds against 
a n d i n 

1 seem 
nderway * 
ed by the 
teachi ng 
esul t 

nation of 

department does 
the state should 
r products and 
Freeman ' s cogent 
discontinue 



any, and the damage done 
1n view of his statement 
not expect to be able to 



1 d be sma 1 1 , if 
would be great," are particularly telling 
that when he took the assignment^ he did 
reach a conclusion. 



Because the Impetus for the proposed elimination of doctoral 
programs appears to have been the assumption that economies would 
result, we have subsequently looked in some detail at the direct 
economic value to the state of the Unlvers^ty of Montana Ph.D. 
program In chemistry. The two examples that follow illustrate 
the magnitude of this value. 

1 , Instrumentation needs 

We estimate that without the doctoral program, the 

state would have to furnish at least $15,000 per y^z^ 
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(in place of the current $1 ^ 000»1 , 500) to keep our Instru- 
mentation sufficiently current for undergraduate instruction 
Of our present $561,000 Inventory of major equipmenti only 
about $20|000 was purchased with state funds. 

2 • Direct contribution to state economy 

In 1975-76, of the $375,000 of non-state funds 
obtained by Chemistry Department faculty for the 
department's research programs, over $205,000 was spent 
on salaries and wages* Using the economists/ estimate 
that salary dollars paid in Montana pass through a total 
of 2,7 hands within the state, one can estimate a total 
wage benef 1 t ^o Montana from our research grants of over 
$550,000. " In addition, we estimate that $45,000 of the 
non-salary grant funds are expended within the state. In 
our Judgment, at 1 east 801 of our grant-getting ability 
would be destroyed by loss of the doctoral program. 

Re v1 ewers ' recommendat 1 ons 

the rev1 ewers ' recommendati ons will be implemented as fully 
as possible. Comments on several follows 

1. Professor Shafizadeh will take steps to attract graduate 
student research assistants to partially replace his 
present research staff with pre-doctoral students, 

2. In conjunction with Professor Erickson, the department 
is working for his reassignment to the environmental 
studies program, which would allow his replacement In 
chemistry with a research-active physical organic 
chemi s t , 

3. This year, two visiting lecturers were jointly supported 
with the MSU Department of Chemistry. Programs of this 
sort will be expanded. 

4. During the past year, three staff members from each 
chemistry department visited the other, giving lectures 
and consulting with students and staff. Interactions 
of this type would be facilitated by an Intercampus 
shuttle, as suggested by Dr. Shreeve, Ideally, there 
should be s.^stem funding for travel and housing, so 
that cost is not a deterrent, 

5. Because Dr. Freeman raised the Issue In his review, 
we should like to make 1t clear that although our 
biochemists desire to keep their present strong ties 
with the life sc1ences--m1crob1ology, zoology and 
botany--they regard themselves as chemists and wish 
to remain in the Department of Chemistry. The 
University building program now under development 

is being designed to provide the proximity among the 
sciences that is the real key to useful interaction. 



191 



Dr. Freeman J. Wright 



3 



June 28, 1976 



Consequences of program loss 

FlnaTlys one must not overlook the adversf! consequences of 
elimination of either doctoral program In chemistry^ which have 
beensta ted by thereviewersto include: 

K Loss of the currency and vitality of the program, 
which is dependent on research activity. 

2* Loss of the best faculty. 

3. Loss of outside funding for instrumentation. 

4. Major decrease In the quality of undergraduate 
Instruction as a result of the above factors. 

5. A serious cutback in research programs now serving 
the state in wood chemistry^ limnology, allelopathy, 
and coal waste problems, 

6. Loss of financial support for students* 

7. Damage to other science programs on the campus--at 
both the undergraduate and graduate levels. 

The decision on the future of this program must not be taken 

lightly; it has taken 10 years and much effort to build the present 
program. 

cc: Dean John M. Stewart 
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ATTACHMENT # 10 
Response -vii 




DEPARTMENT OF CHEMISJRY 



coLi rc ,r OF I I I 11 ::s k scit NCf mc;niana S"iaii UNivrKSf i y, HOi^rMAN wyv\ 



thi'ly ii^j :mi7() 



Tliti Mi>nlciiin Uiifvt'rsliy SyntPiii 
T\;nl.vu Mli i.rty^)v.u li lc^viMiLii Avt!, 
llaj.f'nn, Mnnf/jiicJ 59601 l-^-riM 

r«A.i!^,v -^-^^^ 

Dufir Dr. WrJghl:: Mc.m.:^>!^ ... 

v/<ii e . . ^- = 

X \\iiva ri:ci!Fvnd tlia rovic^wH of DrR. Pator F:i;onrncm iind JcKinhia 
Sliranvc! and hnvv puf^nc^d Ihcnn on to tliG sturr. Wn fioo tlia rcvloivs as 
di HC'Orn ing 5 tliouylil: ful^ dirid coinpl riiiGiil:firy of^ our doatortil prograiii. 
Tliairn In iitit iiuicli ;in tliam wj=lh \vli;ifli wo can quarrd. l^otli rnvicnvrrs 
iirgu ctml iniiaiiao of Ilia cliGim ry doctorol prograrn^ nt HSU nnd 
thi) U of M nnd prnhoiit Btrong aqjiiinonlH ;for th:! n rciuomii-ondutj on. Wc 
ciro^ of cuiirBC!^ :in aoin])natci iigraaiwimt. 

Dr. OHt:o;);lii';ld oP Irbn liiLi vc^rKrly of Monttinri lins acctirataly sum- 
riKiiizcd llic iiinjor cjbs^arvatitMiK or Lliu ruvLav? tc^aui ap[)l:Leal)lc» to botli 
cdicinlyt-iy doparLiMonl:H and !i Kliall iinl: rnpoat: tlnjiiu Wn aro iiaturrri-'Iy 
piloarwjd wrtb tlic; roll.cjwirig aoiiiincmlH^ u'lrLch ware iiiada Hpaclfical:ly 
aljoui: our da])arhnf^iii;: 

racutly: ■-Tlioro ry HtjHingtli c^xii i h i Lnd in all tlici trnd.ltlonal cirnai^ 
of C!TIomLHt:ry al- Moiifana Slate.** F:fuai!ian5 pagr^ 9. 

"All aruiiH l lic. dnjiurtnifnit arn f^l.a rfud by dc^dlcratad nnd cnllui8i£iBt:i n 
tcacdiorH. . . .Tbi- racnUy :ib obviIouBll^^ vary coiiipatonl: and :Lr ablci to 
mnld tbc) avai labk^ Hliidanlt; InLn wel l trnrnodj tbliiking, prodiiclng 
PC.i cnil. isLh, Mcriibr:rs cjf C)l:liar df ^par t iiioni h wbo v^ork cloHn^ly w:Itb ibo 
cluM!rj>l ry dpjjart im Mit HLrf>n|.^jy j^rajHt' l lm valLui (jr^tbo hJi^b calibar 
facuilly and fbj). prtu^raiM in IhuXr own d i nci pi i n(^^*j c^g- s Microbiology ^ 
ULfUit and So:il yrioucM^ PbynLt-Hj Cbtiiirlcral IlngMnucrrmg^ oto," SbrcuvOj 
])ago 2. 

raoilH it^n: '^Tbc^ fac:.! 1 i t: I OH for a dcset:nra;i jjvngrciin in tciriiiB of spacn 
ancrcH|Ti j^iiH^nt ajfpf*"irr to bo axf;f*l1iMil-, Tbcro woifld bo no npparont: 
probiloni in axpanduig Ibo [ircjgrain t:o 40 or ho gradnato stndontH In 
tcrmft of l1in;i.tal':rfMiH^ inipo^iod by tlio avajlabilily (jT pliyninal facil-- 
i1:icfu" FixKMiian, pagr^ 10, 

"The ObfMiii^Uiy i)-|ri rl nn mi I a! Mcnilana Rtatu ijii i Vf!rH i 1 y IB liouBod In n 
lihuh-rn bMildiir^ f^ 'i^bMil fariiiiinH fnr gradnat'c: rciHtiartdi 

Bbn'c^vuj |Nigu J . 
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l)r, J'rtKnitni) iL Wjm;iIiI I'^f^i^ 2 Ju'\^/ ^ lUVfi 

Nl/ttj^ Hiippurt:^ iinnlily Cif /vrndiinln mI licJinil:^, Hnlary 'lavniH of 
racni.lly^ lu/U!l)in|^ aHMiMlnni. nt iiuuidH tind Iraehiim "oatln^ tin? 
aeucjtii|>;i/i HliiiK>vit H u P llio (UKM.nral jM/ijjfraiii nrc\ jiiiprf.HM i vu rrcionian. 
P^Jgc' 9. " " ' 

^I'acMiTty and gradual u Hl uduiil: asmi for llio gradiial:(» prt);.{i.vii!i 

is vnry liigli, Tlu? HludunLH a])p.i;iuM al c and roall^n Ihv ifiunl fcrrtiiiu! 
or having; a grciat tlrai ar ihilCM^acrf luii witii a :\i[ri{u iiiiiiihf'r (ij; iiilfM^- 
osl:t;d na-{i l.ty ]\\o\\\\hu:p>. Tlin c|Lia:i i1y orbasjc! and' fd rc^^CKircdi 
niiiDji.Int.cid jn tliiH dupa iM Minul: /is rajjniiad vin j)ulhl;ic':it:n>n good 
jjoiirnal:^ JM vcjry i^cjiid.^^ Hlirf^nvr^ rjn[.^i! 2; 

"Naaivly all nt' tlio hii rvl vj iiy IMiJ), awardciaH aru aniulcjyud in poHil iojih 
vdif fli ccjvpr a wido raii-jc! erf .i ndiiMl:r:LnH and aradfuiric: l ulam aiid wlifn]) 
ivuirid liO iypinal (if sncdi dcjyrao lioidt^rH from any l1uD. grant iiif^ do^ 
parliiioiiL, TlijH Hiifr|^f?HlH llial^ llifj f)rcjdiifitH of tbiH pr(i|:rraiii nrrrnin- 
pilfiyablu and mn suncra^inrnl ly coiiipi.'I.c! fcjr llin ;jnl)- nyc^n dnriny 1IiIh 
tiglit: cjc^onoiii; c j)rM-.U)d.^^ Shrc^avcig pagfi 3, 

Dr. iTCK^iiiaii madu i)iiL onfj fi]jcH:/frc: rcjcoiiiincMidal-;i cjii^ naiiio'lyj "tion-^ 
tinirfiig afrnrts In ma:intaln raHoareli in aoniu of Ifu trad:rt:i una I arnan 
of cliaiiiialry ba inaf nl ci:in(jd tio Llial; tliu dapartinrmtj duu« not becoina a 
dapartiiinnt: of nnvlronnitinlan cdinnilsl , It is our :inl:Knt;Lan to do 
tli iH. Hncogn:I.t;i on by tlio fndruYil ajid Hli\\:a gciVoriniirjntB of tlu? ifnipor^ 
lancet of baf4in roHc^arcdi wou ld Hubolanlrra:! Ly asHliU: uh ;i n thiH of.Tnrt, 

J)r. Shruc'vo sugL^c^fltfa grotil ur :uit:Qrac-t;Lon wit]j tho lJnlvcjrf4;i t.y of 
MonttUia. modi ricutt ion or llir: Gradual a Record TlKnurijiat uni rocju Iruinfuil- 
i u nnbanc^a gradnatro Htudont rocru itrfng^ Ibo uva of antHido fuud:ing l:n 
F4upport a gruator numluir cif Plub. cafididataH as rcsaarfdi Hljidoni ^;V 
and thn ut:nr>^nl, i on of gradual o toacli Lng awsUtrnnlBb i jjh to snpporl 
on.Iy Htuflcnl s \:\u) aru j)nrHu ing a roHc^arcjb dagi'tu'. Wu arc :ui agj'i'O- 
inrnt \J1 h Mh^ko Huggf-^l i ijuh and wlJ.I jiiiipntMncnt; tl'um an cjn!C!k;i^' ar; ad^ 

n I strati vc c'ucjpfr/f ! Ion and ^ hf^ ava i labj ifly at qnalily gradual 
HtjtdonI ^i pfj nil ft* 

S;i nuort' ly ^ 



f. W. Anack-r 
rrt);R»HHor and Hoad 



lUMrfM. 

eu r Prf?<ddiMil Carl ML-Tnl:utili 

Vice? PrrfsJdcnit Irving Dayl on 
V:U'n pjHj^^idfMit: Roy Ilurfnian 
Doan Jobn Juiii.a 
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University of ftlontanfi 
rnissoula, fTlontana sdSOi 



June P8 



1^76 




(406) 243 oaii 
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Freeman Wright 

Deputy CoinmiRsionep foi' Academic Affairs 

El even th Ave , 
Helena, Montana 59601 




Dear Dr. Wright' 

Attached you vflll find this department's response to th 
report of the reviewers of our Ph. D, program, which will, we 
trusty he useful to you. 

V/e are looking forward to seeing you next week. 

Sincerely yours, 




William Ballard 
OhairmBn 

Mathematics Department 
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Reaponge from the UM Mathematics Depgrtment, to Heviewerg ^ Report 



We deeply nppreciate the reviewerfi' thoughtful nppreiaal of 
the strengths and veaknepses of our grodunte program. Since our 
mBjor effort in gr^rtuate educntion hns been in developing 'i Pn,D, 
progrfim thot depnrt*:; from the t cndition'^l progrnm in Mn themn tinn , 
v;e were particul^irly pleng^ed thn t the revie^^^erfi - nil renpected 
scientiste involved in tr^idi tionnl programs - found our proor^im 
nfHtionally unique nrid v^^'lunble. 

We hnve felt, nnd argued locnlly, that the Ph,D. program v/ith 
its emphasis on college teaching improves the teaching of under-^ 
graduate mathemBtics at the University of Mont^ma, The reviewers 
perceived that this is the case, (It is our feeling that co- 
operation between mnthem'itics nnd other disciplines han improved 
Prince the initi'ition of the Ih.D. dot^ree in mr-theiivrtinr^ . It ir 
matter of recoj*d th'it enrollment in ^lervice courpep in mnthematics 
has incre^ised at :- much greater rate thnn has university enrollmont 
in genera 1 , ) 

Quality control is sometimes difficult to maintain at a school 
such ns the University of Montana. It is thus hnlpful to us to 
be told by external reviewers that our compreheiisive examin?3 tiono 
are sufficiently difficult and that our students* dissertations 
are v^orthv-hile scholarly works p 

While the reviev/ers' comments v;ere generally favorable and 
strongly support the retention of the program, they did offer some 
specific suggestions for improvement ot the department. We agreo 
with virtually all of these suggestions; in fnct, v*e have made most 
of them ourselves , and specif ic-illy urge that the follov/ing actions 
be given high priority: 

1. That discussions? begin on wnys of effecting -nloser ties and the 
possible merger of the departments of mnthematics and computer 
science , 

P. That graduate enrollment in mathematics be nxpanded gradually 
over several years to a total of ^0 students, Tris reouires at the 
minimum thst 1:h;: University commit itself to tnlre over the support 
of the teaching ansistantships v^hich have been funded up to now 
through the NSF Graduate Education Grant, As emphasized by the 
reviewers^ this mild expansion of enrollment woald enhance both 
the Quality and. efficiency of the graduate progiam, by providing 
a "critical mass'' of enrollment in second year graduate course^« -uid 
seminfirs. It v,^ould also help relieve the pressui^e at the lower 
division teaching level, where classes ^re conscantly overrubscribed 
and students have to be turned "way. Adding graduate students ir 
a very inexpensive v^ny to meet increasing teaching demands in the 
department. 
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''u Thfit research nnd public service Dctivities be given the prime 
hieh priority as clncoroom teRehing;, High etnndords of resenrch 
or public service perf ormhince as Vfell os a high level of tenching 
should be demanded -is a precondition to tenure ond promotion, 
fThesie srtandards ere epelled out in the new Depnrtmentnl Promotion 
nnd Tenure document.) ' Achievemant in resenrch nnd public Fervicc 
should be rev/nrded by more meaningful merit salnry increments, and 
te'iching lofid^ should be ad^justed po that those individuals most 
henvily involved In reseai*eii and public service be able to devote 
more time to these fictivities^ in line v/ith nntionally recognized 
prof esy ion t1 stMrid^ird s , 

4, That the «al'^ry levels in mnthern^tice nt this University be mnde 
more competitive - at lerist moved to parity with those at Bop.emon. 

5, That there be created in the department several nev/ faculty 
positions at the assistant professor* levels these positions to be 
filled by individuals v;hose main interest is in graduate education 
and research, Thft department is very much aware of the availability 
of talented young ma thematicians to fill such positions; indeed^ 

we believe that the fev; appointments we hove been able to make in 
recent years are first-rate. We note that campus-wide this univer-- 
sity has been Bttracting able young faculty members, but that the 
best oT"these oftan leave when they begin to acquire a national 
reputation, Th±a circiimstanca underlines the importance of the 
reforms mentioned in items ^ and A, 

6, That, as soon as the University* s resources permit, a high level 
full professorship be created, to be filled by an experienced senior 
mathematician whose major focus v;ill be on the graduate program and 
on providing lead^^rship in researclu In view of ^he highly compet- 
itive market for established research mathematicians, v/e feel that 
this position must be funded at lenjit at the $^^0-^5 thousand level. 
CAs a fall--back, one might seek instead an associate professor, 
with salary in the upper twenties,) 

y, ThRt fi permanent Review Panel be constituted, v;hich periodically 
will re-examine the progress of graduate mathematics at this 
institution, 

We.^are confident that we can continue to have a small gmduate 
progrrim^^of high oua.lity and national importance, and that the presence 
of this program vdll continue to have positive impact on under- 
graduate programs and on service to other parts of the university 
and to the state. However, the department will not be able to 
perform all of its functions at a desirable level without additional 
staffing, (V/e have argued in other documents that the elimination 
of the Ph,D, program v/ould result in increased costs and decreased 
quality . ) , 

The tv/o appendices which follow provide 1) a clarification of 
a reviewers' ^^nmnient v/ith regard to the departments record of 
obtaining outside grants and P) a list of consulting activities 
of the departmentrs * sta tisticians analogous to the list of MSU's 
statisticians* projects included in Professor Graybill's report. 
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Appendix 1 

In the recent review of the Ph,D, program in Mathematics at 
the Universiity of Montane, tv;o of the reviewers comniented that our 
record in obtaining outside grmnts and contracts was poor. Dr. 
Fife added that in r top-ranked university "perhaps SO percent 
of the msthematicinns" vjould hove such grant support. V/e shall 
show that this criticism is unjustifiable and that the standard 
mentioned by Dr, Fife is one which extremely few universities meet, 

(i) The reviewers' own universities do not measure up to 
Dr. Fife 'a standard. The following infomation was obtained in 
telephone conversations with members and chairmen of the reviewers' 
departments. 

No. of Faculty Faculty Currently 
University Members on Grants FercentaF^e 

Colorado State* ^5 5 14 o/o 

Arizona 44 14 ^? o/o 

Utah 45=^50^ 15 %0^^^ o/o 

Clearly^ Dr, Fife must be referring in his statement to the 

very best departments of mathematics in the country. It is 

unreasonable to compare our department with that of universities 

with the resources and prestige to attract the top international 

scholars in our profession, 

(ii) The Mathematics Department has not been lax in its 
pursuit of grants and fellowships. The attached list of awards 
shows that in the last 5 years over half of our faculty has been 
successful in obtaining such fimding. Eight awards have been ob^ 
tained this year olone. Less than half of the $560^166 awarded to the 



* Department of Mathematics 

+ Some faculty members are temporary 
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Depprtinent hn« been UKed for fn^lty salaries. The rest hna 
benefited the University through the Requisition of equipment^ 
librnry bookn, overhead funds, and fche tuition ganerated by the 
teaching performed by the Teaching Assistonts which ^^^ere supported 
by the Ph,D, Development Grant. V/e believe this is n creditable 
performnnce by h 19 member department end totrally disagree with 
the reviev/ers' e.^nessment ^ 
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federally Punded 
GRANTS Am FELLOWSHIPS 



Name 

Ballard, W.H. 



Grant Aeency 
NSF 



Billstein, E.N, 



Derrick, W.R, 



Fisher M.J. 



Gideon, R. 
Grossman, S.I, 



Hewitt, G.C. 



Grant and Year 

1971 Summer Institute 
in Mathemstics 

197? Summer Institute NSF 
in Mathematics 

1974 Summer Institute NSF 
in Mathematics 

1976 Title VI HEW 
Equipment Program 

197^ New Educational HEV/ 

Horizons for Montanana 

1976 Title VI Equipment HEV 

Program 

1976 Site Director 

Idaho, Montana, Utah, HEW 

Wyoming Metric Oonsortiiim 

1975 Fulbright Fellowship DOS± 

1976 Elementary Mathe- NSF 
matical Models (with H. 
Gideon and G. McRae) 

1976 Faculty Science NSF 
Fellowship 



1970-73 Fractional Power 

of Operators 

197? Regional Research 

Conference 

Algebras of 
.tipliera 

1971 Distribution 
Functions 



NSF 
NSF 
NSF 



NSF 



197^ Vol terra Integras 
Systems 

197^ Fulbright Fellowship DOSi 
197^ Vol terra Integro- * 
differential Systems 
1976 National Academy of Ni^S 
Science Fellowship 

197^ Summer Institute HEW 

for teechers in Developing 
Colleges 



galaries 
<^,064 

8,400 

14,7?^ 



1,000 



? , 600 



NA 
1^,6^5 



NA 

6,848 
NA 

'-^00 



.^,57^ 



NA 

1,C00 

NA 

10,0^5 



Total 
85,496 

16,1^0 

50,67r 
500 

1 ,000 
1,000 

5,990 



NA 
20 .000 



NA 

11,000 
NA 
6,100 

^00 

5,700 

NA 
1,000 

NA 
, 500 



* locally administered Federal Funds 
- Deportment of State 
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ContinueJ 



Nnme 

Lcjf tsg.in rden 
D.O. 



McKelvey, H. 



Myers W.M, 
Reinhardt , 



GjTint nnd Yenr 

197^ Stntiatlcfil 
AnHlysip of Home Hwnge 
Models 



1971-76 Ph.D. Development KSP 
Grnnt 

1976 Turning Point NSP 
Problems 

1974 Mi'isouln Mass Transit * + 
Study 



197? Summer Institute mi 
in Mathoraatics 

H.E. 1971 Summer Institute for HEW 
teachers in Developing 
Colleges 

197? Sujnmer Institute for HEW 
teachers In Developing 
Colleges 

1976 In.ntructional NSP 
Scientific Equipment Grant 



Grunt Agrency Sa lories 



450 

66,040 

7,069 
6,370 

17,9^8 

10,648 
8,997 



Total 

550 

159, 9?9 

ll,?00 
8,600 

60,715 

40,584 

33,600 

3,600 



?06,525 560,166 



* locally administered Federal Punda 

+ Includes Missoula City and County contributed funds 
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AppBndix 3. Partial list of Statisticol Consulting Assistance 
provided by Statis ticinns in the Mo thema^tics Department et the 
University of Montana, Pall, 197^ - Spring, 

1, A complex forestry experiment designed by faculty members in 
Forestry involving the analysis of the growth of seedlings woe 
examined. The proper statisticnl model for this experiment was 
devised in order to analyse the data correctly. The model v/as a 
complex mixed and nested one. 

The Missoula County Health officer was given statistical help 
in evaluating the effects of air pollution on health in smelter 
tovms , 

The Missoula Oity-Ooimty Planning Board was given help in 
drawing a random sample of households in Missoula for a housing 
survey, 

^i. The University of Montann Student InvironmentRl Research Center 
was given statistical help in analyzing the data from a sumner 
pollution study in Missoula, 

5* A statistical analysis v/as performed for the Missoula County 
Health Department to detemine the reliability of a new technique 
in transporting gonorrhea specimens. 

6. A graduate student in Zoology was given help v.dth some non- 
parametric statistical tests he was car:^ing out. 

7. A graduate student in speech communication and disorders was 
given advice on the analysis of data gathered in her thesis research 
work. 

8. Statistical assistance was given to an interdisciplinary study 
involving the Missoula Coimty Health Department^ several Missoula 
physicians and the Student Environmental Research Center, The study 
investigated the conjunctivitis rate of Missoulian^s eyes as 
compared to other less polluted cities/ 

9- The Missoula County Health Department was assisted in a rather 
lengthy investigation of the feasibility of conducting a study 
on the effect of pollution in Missoula on the occurence rates of 
certain diseases compared to Ipss polluted areas. 

10. A faculty member in Interpersonal Communications was assisted 
with a measure of association once significance has been detoTTnined 
by the F te^st in an analysis of covariance. 

11. Hundreds of hours v.^ere spent in designing and supervising the 
data - gathering for n mass transit feasibility study and opinion 
poll for Missouln County. The final outcome has been the setting up 
of n Mrss Transit District in Missoula County, 
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1^, A grnduate student in Forestry asoiEted with an analysis 
of varinnco prob].0Tn in r plnnt phyi^iology experiment* 

1^* A faculty mrm'ber in Forestry wns aesisted in formulating a 
regression model for the annual spring runoff in a certain v/Btershed, 

14, A member of the Oornputer Oenter was assisted with several 
statistical programs in n stsitistical package, 

15, A graduate student in Zoology was assisted with a two-way 
analysis of variance* 

16, A graduate student in Zoology was assisted in using contrasts 
in the analysis of his data, 

17* A groduate student in Geology v^as helped to evolve a discriminate 
problem on aging garnets and the basics of crystalline atructure^ 

18, Assist a Ph.D. student in Forestry Develop a sampling technique 
for use on his Ph*D. thesis Elk study. 

19. Assist a faculty member in Economics wdth a Monte Carlo technique 
for determining the distribution of a parameter in a non-linear 
regression problem, 

?0, Assist a faculty member in Computer Science in gathering infer-- 
mation^on Stochastic Differential equations, 

?1, Design and carry out a collective Bargaining Survey for the 
Faculty Senate. 

PP. Assist a Ph,D, student in Geology with a discrimination problem 
related to his dissertation work in determining the makeup of certain 
rocks, 

?3. A.ssist a faculty member in Healthy Physical Education and Recreation 
with correlation analysis related to data in a survey he made, 

P4, Assist a faculty member in Speech Communication wdth an 
experim.ental design problem. 

?5* Assist a graduaae student in Forestry with data analysis 
problems in an experiment where experimental burns were being made. 

P6. Assist a researcher in the Crime Prevention Bureau of the 
Sheriff *s office wd tn a statistical problem. 

37. Assist a graduate student in Forestry v;ith the design of a 
questionnaire and analysis of the data in a survey conducted for 
her thesis. The research dealt with Daubenmire classification 
pTOcedures, 
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^8. Assist a student from the Law School with a probability question. 

?y. Assist a faculty member in the Ochool of forestry with an 
experimentol dosign question relfited to sampling rainfall in various 
parts of the Lubrecht forest and comparing the rainfall gathered 
there with that gathered at the aii^ort in Miesoula. 

30. Assist a student in Forestry with a survey of people in 
Missoula concerning their feelings on Colstrip ^ and 4. 

^1. Assist a graduate student in Forestry with tlie design of his 
experiment for his M.A, thesis research. 

Assist a Ph.D, student in Zoology with the analysis of her 
data for a -bird g-^-^— 



Assist a graduate student in Forestrj^ with the de.^^ign of pnmplinr 
T;enhniniiaF for a grouse study for his M.A. thesis research work/ 

^4. Assist a forester from the U.S. Forest Service at Fort Missoula 
with a timber estimBtion problem, 

^5- Provided statistical help for the Montana Fish and Game Department 
on their Georgetown Lake fish surveys, 

^6, Helped Oomputer Center prepare a non-linear regression program 
for general useage, 

^7* Helped a graduate student in Psychology interpret a Multivariate 
Discriminant Analysis Oomputer output. 

^a. Helped a forestry student to relate multiple regression techniques 
to stream flow data. 

^^9* Helped two wildlife biology students in a statistical analysis 
of the protein in bud stems on winter goat ranges^ 

40^ Helped a Zoolo^^ student relate multiple comparisons of measure-^ 
ments of snails to geographical data. 

41* Helped a graduate student in Geoloe^ by suggesting using a 
oensored data techniques in low level nickel detumination in plants 
and soils. 

42. Helped a student with a difficult correlation problem involving 
mineral content of river bottom samples. 

43. Helped a Botany graduate student make up experimental design to 
analyse a beetle population. 



44. Helped a student from wildlife biolo©^ run tests to s 
coyote food habits. 



(?) 
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45. Assist a graduate student from Forestry with the study of the 
spatial distribution of trees in a forest hefore it was disturhed 
by man. _ _ _ 



46. Assist a doctoral student in Education v/ith his survey data^ 

47, Assist a faculty member in Wildlife Biology with data analysis 

on a Griz^.ly Bear study, . 3 

48* Assist a fnculty member in Microbiology with analysis of some i^rf 
of his experimental data. ' 

49* Assist a graduate student in Zoology v/ith the experimental design --^4 
woric for her Ph.E^ thesis. % 

50. Assist a heart specialist at Western Montana Clinic with gathering . .:i 
information on setting i^ a new diagnostic procedure in Missoula,:; 

51* Assist a graduate student in Bavironmental Studies with a regre- 
ssion analysis problem related to the effect of pollution on trees, 

52* Assist a Ph.D.. student in Zoology v/ith the analysis of her data 
for her Ph.D. thesis. This was a study of gulls in Montana, V;^ 

53. Assist a Ph.D. student in Zoology with the analysis of her data 

from a bird study, . ; 

54. Assist a graduate student in Wildlife Biologf with the analysis ; |- 
of data on her study related to the social behavior of does, ■ i^: 

55. Assist a graduate student in Porestry with the analysis of her 5 - 
data. A 

56. Assist a graduate student in Wildlife Biolo^ with the analysis 

of his data from a water quality study using diversity indices for '-'^ 
nusaber of species of insects foimd in samples from a stream. 

57. Assist a graduate student in Porestry with the experimental :^^ 
design for his Masters research work. ■ ' 

58. Estimated the number of valid signatures oh petitions to put ^■..^.-^^—^^^ 
a Mass Transit issue on the ballot in Missoula. /^i^ 

59. Assist a doctoral student in Education with the analysis of his .i 
survey data. Many chi-square tests and similar type of analyses. 

SO, Assist a Misscula teacher v/ith the analysis of data gathered > 
in an experiment to test a new teaching technique, .1; 

Bl, Derive a Scheffe multiple comparison procedure for a messy ^* 
design for a graduate student in Geosraphy, > 



(4) 
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62, Assist a pMfesaor in Forestry v/itii n statistical problem related 
_Jbg_the_spati^ a f ores t , 

6?. Assist a mathematics graduate student who is working on a survey 
data analysis for a faculty member in Social Welfare, 

64^ Assist a graduate student in Forestry with a multivariate 
analysis and the related programs » 

65* Assist a graduate student in Business Administration in setting 
up and rimning a Linear Programming program. 

66, Assist a graduate student in Zoology with a problem involving 
testing for equality of the slopes in regression lines^ 

67* Assist a faculty member in Zoology vjith the derivation and 
analysis for a messy experimentnl design in a bird study* 

68. Assist a Ph.D. student in Zoolo^ with the analysis of his thesis 
data for a study of Bat Plies. 

69. Fitting sepiented regression curves to physiological data, 
fv/ith Zoology faculty member) 

70. Statistical analysis of Chemical measurements on urine of 
black- tailed prairie dogs (with Zoolo^ student). 

71. Multivariate analysis to detexTnine cultural simularities 
(with Anthropology faculty member). 

.7?. Analysis of performance of tv/o kinds of parachute for U.S. 
Forest Service^ 

7?* Statistical analysis of feeding habits of aquatic insects (with 
Zoology graduate student). 



74. Statistical analysis (with USPS) of controlled bum data. 




C5) 

206 

EKLC 




July 21, 1976 



Dr* Freeman J, Wright 

Deputy Commissioner of Academic Affairs 
Montana University System 

Dear Dr. Wrigjit, 

I wish to comment on one issue raised in the mathematics 
Ph,D, review* It has been suggested that the dissertation in 
the UM Mathematical Sciences doctoral program, the so-called 
"expository survey-% is not genuine research and that therefore 
the degree is not a genuine Ph.D. I believe I can demonstrate 
that this allegation is utterly false. My response is in three 
parts. 

I. First of all, only relatively, few of the dissertations in 
this program are turning out to he surveys^ of the first 8 
Math Science option theses completed or well along^ five are 
entirely of the traditional type (so-called -'primary research'') 
and the other three are a mixture of survey and primary research^ 
There is strong evidence that every one of these theses is 
potentially publishable: 

1. The first two Math Science options were awarded last simmer, 
to Terry and Susan Lenker. Susan Lenker's thesis is outstanding. 
(Reviewer Bill Scctt was much impressed by It). It will be the 
basis for three separate articles, to be submitted to primary 
research -journals. Terry Lenker's thesis is marginal," but 
contains one major result, a generalization of a theorem by the 
prominent mathematician S. Ellenberg, which in my opinion will 

be published. 

2. The third math science degree was awarded to Dick Wood, of 
Seattle Lutheran Oollege, last December. Dick has presented his 
results at the American Mathematical Society's national meeting 
and is now preparing a paper for publication. Wood is the- third 
Ph,D, student of Charles Biyan, the first two having finished 

in 1971 in the old (traditional) Ph.D. program. All three theses 
are primary research and according to Bryan of rou^ly equal 
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calibre. ■ One thesis (Schelin's) has been published^ in the SIAM 
Journal or Numerical Analysis. The second thesis (Hansen's) 
has not^ but then Hansen has never submitted it to any Journal, 
despite Bryan's urgings* Based on this compariBon and my own 
appraisal of Wood's thesis I predict that it wi31 be published too. 

3. The next Math Science option student to finish will be Bob 
Bohac who has been teaching at Algoma University College in 
Canada, and who is my own student, i This summei* Bob is in the 
final process of writing up his resul1:si^. t:S^ results 
in the thesis are included in a Jointc;^^a^er' of '^cmi'S^ presently 
in galley proofs, which will appear in the Eock^Moimtain Journal 
p^' J1g:yiem a 1 1 c s this fall. (Bill Scott is mana^ns editor'^'of ' " 
this journal) . Bob's thesis is entirely primary research, 

^. Finishing soon, perhaps in the fall, is Paul Smith, a faculty 
member at the University of Victoria, B.O. Paul's adviser is 
Howard Eeinhardt. According to Reinhardt, Paul's thesis is 
partly primary research, partly survey. Part of the i^hesis has 
already been accepted for publication by Discrete Hathema tics , 
a primary research journal. Reinhardt believes that the entire 
thesis. might appear as a survey monograph. I personally believe 
that Smith, who is an outBtandlng expositor, will, provide^ our 
first example of the kind of high quality survey writing that we 
have been trying to demonstrate. 

5* A bit further down the road, but still expected to finish ^ 
during academic 1976--77 are Vilas Deane, Kathy Yerlon, and 
Champak Panchal, The latter two are students of Bill Derrick 
who describes both of their theses as primary research. Bill 
says both students already have some publishable results. He 
appraises these students as superior to two of his Ph.D. students 
at the University of Utah, whose thesis results hr^ve appeared in 
print. The third of our 1976:;77.J\inishers is Vi Deane,' a student 
of George McRae (who was also the advisor of our .first graduate 
In the program, Susie Lenker). Vi Deane 's thesis Is partly 
expository and partly survey in nature. McHae (whose soimd 
judgement is confirmed by Scott's appraisal of Susie Lenker's 
thesis) says that Vi already has some publishable results. 

II. The distinction between the traditional thesis and the 
expository survey is this: A "primary research" paper states and 
provos new mathematical theorems. Most such papers are highly 
specialiF.ed and often technical in character. Survey writing is 
closely parallel to the "critical scholarly writing" which is 
common in the humanities; it requires a synthesis of knowledge 
and a re-thinking and restructuring of a body of" fact (in this 
case, a collection^^theorems) . At its best it calls for imagina- 
tion and originalihy of the highest order. Survey writing can 
be published; there are journals devoted exnluslvely or in part 
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to this kind of wilting, Altornatively it may appear in mono-^ 
graphs^ One dllTiculty is that a typical primary research paper ^ 
formulated in terse style, will run 15 journal pages^ while a 
survey might run 75' So there is a greater financial subsicy 
involved in survey publication. Because of recognition of the 
importance of survey writing to the advancement of mathematical 
science, efforts have been made in recent years to overcome the 
financial problew and to encourage mathematicians to undertake 
the major labor involved in such an ambitious scholarly project* 
Thus the number and variety of outlets for survey v/ri ting has 
significantly expanded over the past 10 yearB, 

We did not incorporate survey writing into our Math Science 
degree program in order to cheapen the degree it obviously 
does not ^ but because we deemed this a most appropriate kind of 
activity for a college teacher to pursue throughout his career. 
The small nmber of expository surveys among our theses simply 
indicates the difficulty in writing this form of thesis compared 
with the usual ^ and the reluctance of thesis advisors and students 
alike to risk departing from the norm, 

III* A word about tiie 6 dissertations discussed by Professor Scott* 
These are not really representative of our present program, since 
of the 6 only the recent two Lenker theses are Math Science option 
theses* None of tne 6 was directed by the new faculty members^ 
brought in since 1970 to develop the new degree program. 

Still I think that Professor Scott ' a understanding that only 
one paper would result from the 6 theses is too conservative. My 
own estimate is that J or ^ of these theses clearly have "publica- 
tion potential'' and that^ besides Schelin"s already published 1971 
thesis, both of the nev/ Math Science option theses are likely to 
be published. 

It would be helpful to be able to cite fibres on the 
. fraction of math theses nationally that are .published. At schools 
I know about (like Colorado and Utah) I believe it is under 00 o/o* 
Many new Ph.D,*s who go into industry, gC'Vernment or small colleges 
(like our Hansen at NE Oklahoma State in Talleguah) are rfally 
under no pressure to publish anything^ so don't even bother to 
try. Surveys show that less than 25 o/o of math Ph.D* holders 
ever publish anything b eyon d their thesisi 

These figures suggest that there is something v;rong with the 
traditional primary research thesis as an entre into a scholarly 
career. In fact there has been much criticism within the 
Mathematics community about the traditional Ph.D. program and 
traditional dissertation, and prominent mathematicians have called 
for reroCTi. Our Mathematical Sciences program was created in an 
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attempt to respond to the criticisms. It was mideOTrltten by 
the National Science Poundation in the ej^ectatian that it might 
have a national impact on graduate education in irathematics, 
That remains our goal* 



Attachment! Two of the influential early propo3ala for reform: 



Sincerely^ 




Robert McKelvey 
Professor of Mathematics 



vh 



I, N* Herstein On the Ph* in Mathematica ' 



W. L. Duren 



Are there too many Ph^D, Vs in Hat hematic 



Both articles appeared in the American Mathematical 
Monthly, published by the Mathemstical Associatlbn~of 
America. 
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University of tTlont ana 
rnisioulap niontana sdiDX 
(408) 243>oail 

Dr* FraamM J. Wrigl 
Deputy Gommiesioaar 
MontMa UniverBity ^ 
125L Elavanth Avennt 
Helena, Montana 

Dear Dr* Wrights 

Thm niathtmatioB review team in your Ph.D* prop:*affl raviaw has mada 
concrete proposiQ.s for new facid.ty pssitiona Md teaohinf aseiatantahipa 
at Missoula, I woiild like to provide aoHie perspeotive on thaae reconmiend- 
atione* 

1, The proposal for faeylty additions ia for eeveral assistant professors 
and one or more sa^iior faculty, all of thesa people to be active in research 
and ^aduate tducation. Ihis is a natural proposal for the reviewers to 
make^ they are aslring that we do on a small scala what their own institutiona 
have been doing on much larger scale* 

Thm iBost ramarkable erample of this in the Hocky Mountain region is 
the University of UtaOi* In the past five yeM*s ' Utah has pimped massive suras 
of money into its graduate math program, ^ying hi^ salariee in an attempt 
to attract nationally prominent research mathematicians* Acoording to my 
information there arc-* "about a half doEen" Utah math faculty whose academia 
year salaries are ^'between $35 1 000 auid tt^,006»% In addition to this, in 
order to capitalize on the buyers' market in young faculty, Ut^ has converted 
fully one-*third of its faculty positions (15 out of about ^5) to non-tanure- 
" ~ track i paying 812,000 to Sl3^M0. Most of these young Hi*D*'s 

will not be retained after their 5 year contract aspires, for there are no 
permanent positions at Utah for them* 

A similw process of "faculty building" occurred at the University of 
Arizona and the University of Colorado in the lata '60' a Mid beyondi aided 
by NSF "Centers of Excellence" plants* Thou^ these schools are not as 
affluent as Vtah^ top Siaariaa there f^e probably in the lower or middle 
30's. 

Another technique for acquiring prestigious researchers, a method 
accessible to poorer institutions, is to hire eminent retired mathamticiMS. 
Thus in the late 50 ?s and &>*s, Arizoim had the well-known Briti^ h^ro- 
dynamieist Milne-Kiom^son i New Mexico had the eminent Yale University 
matharaatician Einer Hille, and Colorado had the British gaophysicist Sidney 
Chapsani I Judge that Colorado State has now reached this part ioi^w* stage 
in its development* 

It must be obvioua to evei^ona that there is no mood or money in 
Q Montema to angage in the kind of hlgh-^presfiure eoropatition that I have been 
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deecribing. Thim has alvaye been a constraint we have faoed in our efforte 
to build up mafchemtics at tho University of Montana, solution we 

chose ^ six years ago, was to desi^ our ^aduate prop'am along speoial 
lines which would keep us out of direct competition with the more affluent 
universities* We have followed through on this plan, and our reviewers 
say that we are c^rying out our speeial task "about as well as it can be 
done", ^ 

2. Now, returning to the proposirl that' the University of Montana add several 
additional graduate faculty: obviously the present faciaty would like to see 
such an es^fansion* It is always stimulating to be part of a cadre of 
dedicated, enthusiastic workers, and the more the better- Furthermore, 
making these appointments would certainly speed up the trMsforaation of the 
department from one which once had almost exclusive emphfisis on undergraduate 
liberal arte and service teaohing, to one in which the graduate program is 
dominant. 

But I do not believe that these appointments are essential* Based on 
the distribution of the department's teaching responsibilities, the real 
Mmd in staffing is at the lower division undtr^aduate level I Siat is 
where staff ing is ti^t, where classes ayre oversubscribed and oversized, 
and where students are being turned aray* On the other hfmd, the level of 
demand simply does not Justify es^anding the number of advuced coi^aes that 
we offer. Even at the present faculty sise,—rasearah^oriented faculty must 
be devoted to elemental^ teaching. For example, when I was a faculty member 
at the University of Colorado, I taught exclusively upper division and 
^aduate courses; here one half of my teaahing is lower division, Thxm is 
t^^icri, and would be exaggerated by Miy ex^pMsion of faculty sise. 

Thus my advice on adding faculty is to cool it. In the normal course 
of events there will be tutti-ovor. Senior people wUl retire early i faculty 
members will move elsewhere. Positions will become available and can be 
filled advantageously, 

3* The recommendation for more teaahing assistants is something else a^in, 
I very much endorse this reconmendat ion, indeed have been urgin^^it for some " 
time, OTie primary justification for these positions is the need for more'' 
man power at the lower division undergyadimte level. Teaching asaistwits = 
in mathematics independently handle small classes, and provide by fsu* the 
cheapest way of staffing those lower division classes. At Missoula the 
teaching they do is exceptionally competent, since most ccne from full time 
regular teaching positions in smril colleges (where thelT pay scale is 
comparable to ours ), They are willing to accept a few yo^s of grossly 
underpaid labor only because we are providing them with the graduate 
training that they seek for themselves ♦ 

Thus there is a naturaO. symbiosis between the und^r^aduate and 
p^aduate pro^aros. As it happens, our graduate program presently has an 
unfilled capacity, i,e, the enrollment could be increaaod by about half 
(say up to a totri of JO) without costing the university a cent, niis is 
because enrollment in gradtmte classes is small, so no new sections would 
have to be created, and ^so because the present faculty is large enough 
to handle the addition^ dissertations (some qualified faculty at present 
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have ^ diseertation students*) Aocording to reviewer Bill Scott (phone 
conversation), adding these new graduat© etudente ''would cure most of wtet 
is wrong with the ^mduate prograun at Missoula", 

Should aasistantships be authorised, we would have no trouble in 
filling them with able, oompetent ^aduate studentei more good ones apply 
than we presently can acoomodatep 

It would be unfair to attribute the coat of these aesistantships to 
the graduate prograin. Bather, their low coat should be regarded as a 
subsidy .by the ^aduate progron of the undergraduate pro-am. And the 
undergraduate program has a demonstrable need- 

Sincerely, 

Robert McKelvey 
i^ofessor of Mathematics 



vs 
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: ATTACHMENT # iu 
Response - 1x 

DEPARTMENT OF MATHEMATIGS 

COLLEGE OF LETTERS & SCIENCE MONTANA STATE UNIVERSITY. BOZiMAN 59715 

MEMORANDUM 
July 26, 1976 

TO I Freman Wright, Deputy Conrolseianer of Higher EduQation 
FR: Dr* Robert D. Engle, Head, Department of MathOTatics 
RE* Responae to Ph* D. Review in >!athematics 
I- General Coimnents 

The report that follows utilises statments frora the reports, of 
Professora Fife, Graybill, mid Scott, who have recent-ly completed a compre- 
hensive review of the mathematics Ph* D, prograins at Montana State Univer- 
aity and the University of Montana, If, for Sample, a. statonent from pa^e 
three of Professor Fife's report is quoted, this ^rill be indicated by Fife 
(p. 3) says . Other facts quoted below are takm from the reisort 

prepared for Reviewers Fife, Graybill, and Scott by the Montana State Uni- 
versity Mathematics Department. All of the reports referred to above are or 
file in the Office of the Coimissioner of Higher Educatlori. 

II* Role a Scope, andNee^d . 

The Ph, D, prograin at Montana State^ UniVCTnity is a traditional 
Ph. D. program and now emphasises applied analysis and statistics* These 
directions are entirely consistent with the role and scope of Montana State 
University. Because of this onphasis, the Montana State University Mathe- 
matics Department is able to train students for industry and govermnent as 
well as for traditional academic snplo^ent* Furthermore, this onphaiis 
enables the Mathematics Departaient to be Involved In cooperative research 
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and to provide service, teachings and consulting to the various graduate 
programs in tha Cnllege of Engineering, College of Agriculture^ and depart^ 
Tnants in the Collage of Letters and Science such as Phvsics and Chenlstrvs 
and to many govermiental agencies in the State of Montana. The nrogram at 
Montana State Ui^lversitv services the entire nation, but nrimarily services 
the five-state region composed of Montanap Idaho , Wyoming^ North Dakota, 
and South Dakota, According to the roster of graduate students contained 
In the Department -s report^ over half (20 out of 39) of the Ph, D, students 
at Montana State Universitv come from the region mentioned above j and 
eleven were from Montanat This clearlv Indicates that Montana State Uni- 
versitv is serving the needs of persons in our geographic region, as well 
as other areas. 

Since the Ph, D, nrogram at Montana State Universitv now stresses 
applied analysis and statistics, Montana State University graduates (M, S. 
and Ph» D,) have &Tinloyment opnortunitles in industrv and government, as 
wall as the traditional academic opportunities* The focus of the Montana 
State University Mathonatics program is significant In that most prolectlons 
by eKoerts in thv^. mathematical coimnunitv Indicate the nmiber of academic 
positions avallabla to Ph, D* recipients In mathematics will decline. 
Fife (p, 2) states, "Ho4it pWj2.Q^om indicate tha^ In tht f^atmtp a 
g^mtQA pmazyi^.ge. math Ph, P, U ^'lUl tahMip non^aaadm4.a mplofmznt," 
In this regard, it should be noted that several Montana State Universitv 
statistics graduates are emnloyed by Montana State novernmenti and at least 
five of the Montana State University Ph, D, recipients are now ennloved in 
industrv* 
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The Mathemtics Departnient at Montana State Universitv orovldes 
valuable services to the entire University* The nrim^ry reason for this 
is because traditional users of graduate level mathanutlcs (Ph* D, candi- 
dates in Phvsics and various engineering deDartTnents) also have strong 
graduate prograns at Montana State University. The continued denands of 
these expanding areas will increase the niffliber of graduate assistants 
needed to teach service courses. In regard to eMoltaent^ Scott Cp, 14) 
savs, ^'Mon&m Statz U In a . . . iomimtz ^^tcMnn in ifca n^upeat 
. t . 6lncyz mwlijnznt6 In tht EnQlmmlngi Sahool me Ina/iijU^g at a 
good n.atz, liKth tht KUatt that andeAg^adua^t mathmcMc^ omoUmtnis oAz 
atao Inc/itcu^ng," As a conseoumce, the mathematics Ph. program at 
Montana State University will necessarily axpand and increase in viabilitv 
without substantial outside funding. 

III. Ouailty 

Fundamental to any Ph. D. progrMn regardless of emphasis is the 
continuing Quality of the mathematical research aetlv^.ties of the staff. 
The matheraatlcs conmunlty recognizes that a prlmarv Indicator of the 
research aotlvitias of a mathematics staff Is the nuraber of recent publi- 
cations produced by said staff that appear in mainline, scholarly, 
refereed journals with an international audience. The ilollowlng analvsls 
of the publication activities of the Montana State Universitv Mathmatlcs 
Department Is based on the years 1974 - oresent. Included in the analvsls 
are all refereed research articles accepted for publication In either main- 
line, scientific journals or in the proceedings of ii'ternatlonal conferencei 
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The Hontana State Universitv Mathematics Department has had 
twenty^eight articles published or accepted in mainline refereed journals 
during the 1974-76 time period. The articles are distributed among eleven 
Department membtrs. None of the articles alluded to above are mathematics 
education articles* The latter type are generally not considered as mathe- 
matics publicanions 5 but rather as educatldn Dublicationa • In addition, 
the publications referred to above do not include technical reports, 
abstracts, or texubooks. 

These facts deTnonstrate that the Montana State University Mathe=- 
matica Department is presently prof essionallv activei This conclusion is 
reinforced by the following quotes of the Ph, D* review team, Scott (p* 13) 
says, "In thz Zui ifmu^ tht s^ttacution {/LagaA(LLng KumAah at Hovitxna 

good fLQAm/iah Hgao^ds havz jolnitd the. dtpaAtme^yit; (^) A hx^h KUtoKck 
pMduae/i aZJizady In tht dzpa/itnt^ hcu strnted d^g^tty^ thuuJ* Gravbill 
(p* 2) renarks, ' Thz statl^tiu ^aauttif (Hoyitana Matt Unive/Udt^) , , • 
oAe mU^^^^^^y ar^ue tn publtmtwn to enafe£a thm to duAtot ^tadzv^ 
who OAt mn^kiyig on thue^,-^ These auotes are a clear indication that the 
Montana State Univursity Mathematics Department Is an improving department 
in spite of the rather severe financial restraints of the past several vears. 

Another essential aspect of a Ph. D. progran is the directing of 
Ph. D. dissertations by qualified staff, Eyerv Montana State Universitv 
staff member who has recently directed a Ph. D. dissertation has also , 
publlBhed in a ficholarly lournal during the 1974«76 period. During the 
last ten years, at least half of the twenty-three Montana State Universitv 
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Ph. D. dlssertationa have been Tjublished in malnlinQ iournals. Publishing 
said dissertations la the accepted way of determining the quality of the 
dissertation. In this regard, the following auotes are relevant. Scott- 
(p. 16) r«narks, ". . . aboia hal^ 0^ the. thuu {Hoyitam Stati UrUveMUy) 
lead dULQ-CM^ to a puhLUhod papM.." Although Professor Scott feels this 
percentage is not high enough, we believe this percentage does not deviate 
significantly from the national average. 

Consulting services to various state agencief; as well as to 
research projects at Montana State Unlversitv are an Important part of 
the Montana State University itathematlcs Department's activities. The 
success of Montana State University in this regard car. be well documented. 
In fact, Graybill (p. 1) says, "It mu6t be. poMed oat ^at 4n a majoK 
utUveMlty MLch oa Hoyitam State UywjeMUtf, the. Uatl^tlcJjim ihould. not 
only bz tnvolved in tmahlnpi couMu In itatUtiu, bat should he. acAtve 
In Jtuemcii and con^ultlnfl iMth QXpMMentofu inom moAt 6Umtlf,A.a de.paA.t- 
mmt6 on.campuM tdieAe hueoAah U bUng done. The itatUtiu iacuMii at 
Montana State UivweMity hoA donz vmy weM In tkU Ke^aM and ihouJtd bz 
COmpameMed." Moreover, Graybill (p7 2) continues, "ihz AtatUtlu 
^aaalty U uilng mode/Ln statUtiaat tzcknAjQau In theJ.i aomiWUng , , ,". 

Fundaraental to quality Ph. D. progrfflns are Horary facilities 
and administrative support. Scott (p. 16) says, of the Montana State Uni- 
versity library, "T/ie UbHOAy holdJ.nQ.i oAe mo/Le than AuUiUent ion a ?h, V. 
pfLogmm," The Montana State Unlversitv administration has supported the 
Montana State University program in spite of severe fiscal restraints 
imposed on the University as a whole, Scott (p. 16) Tiotes, "The a^inU- 
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•Piatlon appmAzd to be acMvoZy aonaQAnod u)4Xh mpKovlng tfm dzp(Mdn(int 
and aJl4 pKogwm,' 

IV. Montana SL^Ce University- g Plan for Gontlnuins Development 

The noilective opinion of the reviawers of the mathonatics Ph. 
D* program is that the Montana State University Ph- program has success 
fully produced Ph. D,'s in the past and is presently providing a valuable 
service to the Universitys the. State of Montana^ and the Nation, All of 
the reviewers strongly reconmend that the Montana State University program 
be retained and strengthened. 

A nixirbe" of deficiencies in the present program are alluded to 
by the reviewers* It is the purpose of this section to Identify these 
deficiencies and to propose actions to correct them. 

Perhaps the fundamental problons of the Montana State University 
Mathematics Depertment are the low research productivity of some of the 
staff and the need fqr. additional staff. The Department has already taken 
steps to increase the research productivity. In Lcularj all recent 

hirings by the Den^rtment have resulted in productive staff (see Scotts 
p» 13) » In addition^ faculty responsibilities vlll be redistributed to 
insure that mCTibers of the Department engaged in rMearch will have anple 
time to continue their scholarly pursuits. 

Future replacanents will result in additional research staff in 
applied analysis and statistics. Identification and hiring of such 
qualified replacemtints and additions is a matter to which the Department 
of Mathematics and the Dean of the College of Letters and Science are 
deeply conmitted. In a universifiy such as Montana State University , it is 

219 



Freanan Wright Page 7 July 26, 1976 

expected that one or more of these positions will be supported by outside 
funds (presently, AY 1975-1976 and AY 1976-1977, two-thirds of an FTl in 
Statistics is supported by such funding). 

A second objective of the Montana State Univwsity MathCTiatics 
Departraent Is to increase the nmnber of graduate students and to sharpen 
the focus of the Ph, D. program. Presently, thirty-two graduate students 
are enrolled in the Montana State University programv Since the scope of 
the program now mphasizes only applied analysis and statistics, a moderate 
increase in the ntmiber of graduate students will insure the continuation of 
a viable prograTn, 

A number of other minor problCTs are identified In the reviewers' 
reports. Steps have been or are being taken to correct all of these 
problems . 

For example, Scott suggests that a higher percentage of Ph, D, 
theses should be published. In this regard , several theses directors have 
been requiring students to submit papers based on their theses for publi- 
cation prior to graduation* This is now a departaental policy. In addition, 
the Department endorses the concept that theses directors should have 
recently published scholarly research. 

The reviewers also note that the Montana State University Mathe- 
matics Department needs more outside funding. Since the reviewers' visit 
to Montana State University^ the Department has been awarded over $75,000 
in Grants and Contracts. This support has originated from both federal 
and state agencies. 

During the last two years ^ the Department anrl the University 
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have taken stepL to strengthen promotion and tenure requiranents ^ and the 
DepartTnent is ii. the procais of codifyini these requirCTents* 

In conclusion, as suggested by the reviewers, the Department of 
Mathematics at Montana State University intends to establish an executive 
conmiittee to assist in the continuing developTnent outlined above - 

RDE/kss 
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DEPARTMENT OF PHYSICS 



CC)lttC.,t OF Lf.ITFKb 8. StJrNCJ. MONTANA b lAI I LJNlVEH.SIfY IICj^t.MAN 'VUVs 

January 14, 197 6 



Dr. FrcCTian J. Wright 
Deputy Conunissioner for 
Academic Affairs 
1231 11th Avenue 
Heltina, MT 59601 

Dear Freemani 

In sBveral recent meetingai discussions have turn^ to the ongoing 
roview nf duplicate Ph*D, programs. Not havi-ng a duplicate Ph*D* pro- 
gram, physics Is not directly involve! at this time- floweverj 1 would 
like to take this opportunity to express to you some r.oncern and feel-* 
iuHS on our part, in particular with respect to mathamatice. 

Being the educational institution of the higheat leve.l, a university 
has a double role* First, it must strive for a conata.itly improved 
understanding of the nature of man, of society, and of the universe. 
Second^ it must coTOunlcate this understanding and the ways of achieving 
it. This double role taplies two major functions for a department or 
college, namely, to carry on research and to teach* Involvement in 
service functions should be a natural solution of and be compatible with 
these two major roles* 

In analysing a given department's ability to carry ouu these roles and 
also the desirability of the sots, it Is important to realize that thert^ 
is a close interaction and coupling among what we trad;! tlonally call 
departments* In the case In point, we are concerned that a proper undt»r-- 
standing exists or develops of the taportance of a graduate degree pro-^ 
gram in mathematics at HSU to the research and teaching function of the 
Physics Department as well as, I am sure, of the rest of the sclencuH, 
agriculture, and engineering* 

A few minutes before I began writing this letter, l^ame across an 
abstract, the title of which is, "Non-Linear Evolution EquatlunH Sglvablfi 
by the Inverse Spectral Transform*" The abstract reads "The importance 
rhe Fourier Transform in physics originates essentially from the frict 
that this mathematicnl technique is the basic one for solving linear par- ^ 
tial differential equations with constant coefficients* Recdntly, on 
anaLagous technique has been invented so that non--linear equatinns can 
ho solvtKi* Bcicausc* so many physical phenomena art* duccribrd by n'M!--! i iu*nr 
t^volution eqiiatlons, this mathematical development \h llkt'ly tu Ihivi* ri 
HubbtantLal inipact on many branches of physics." hn n rfiSuU thJu, I 
will contact appropriate faculty Jn the Mathematics ncpartniani: Ln urJi^r tu 
find out: moru about thi^ new technique developed in irnthftinaL ics whi^'h 
could have a /jubiitant jal ijnpact since many of thct iirosiMit prubluiiis In 




222 



Dr. Freeman J. Wright 
Jamwiry 1976 



eng i nner Lrig and the Hu tcmceB turn out: to be descrlbc^d by non^llnaar 
equatiunH* WithuuC a corap&tent resfearch faculty in the* WathcmattuH 
Pupart mt*nL , iL would not be possible to got this kind of InCormaLlun on 
thia campuH. There aru othe^r recent oxamples where 1 havu gonu to tht* 
MHthematlcs Dopartmunt when we have had quest lonB in the areas of iunc- 
tlonal nnalyBiSj partial differential equations, non--standard analyalH, 
catastrophy theo/ry, and so on, which have been able to be addressed by 
staff raemberB in mathematics. 

A requirement of all Ph,D* programs at Hontana State University is a 
minor in another field of study. Ninety percent of the graduate students 
in physics choosy mathematics for their minor field. Therefore, in order 
for our students to satisfy the requirements for the Ph,U* degree In 
physics, it is eKtremely important to have available the appropriate 
faculty and graduaue courses in mathematics to put together minor pro- 
gr tmu * 

Another important area where the Mathematics Department must play a rolu 
is In its supportiTag activities with respect to many of the other discl^ 
plines on campus. Partly, as a result of the success physics has had 
with the construction and analysis of mathmatical models to describe 
physical reality, the other disciplines in the sciences » both natural and 
social, are becoirfing more quantitative and less qualitative. Over the 
next quarter of a century we will see in these areas an increasa in this 
trend toward quantitative analysis^ prediction and understanding. As this 
evolution continue/i, more and more demands will be placed on the mathematics 

faculty to aid research and Instruction going on in other disciplines as 
well as to provide the appropriate course work for students in or preparing 
for graduate work in these disciplines. It seems to ma a major role of 
the faculty and graduate program in mathOTatica is to provide leadership 
in and support for the introduction of quantitative methods and msthumat'- 
leal model making in some of the more qualitative disciplines presently on 
campus, A reduction in the level of the mathematicfi offerings at Montana 
State University would in my opinion impede this important trend toward 
quantification- 
Thank you for youi attention. I would be pleased to cooperate in any 
way in which you fnel 1 would be useful. 

Sincerely yours, 

Ruber t J. Swenson, Chciirman 
Department of Phy.slrs 

CL' : Dr. Robert Englu ^ 
Dean John Jutila 
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THfc CC^LLECP ARTS AND A^Ht^^Tl^E MONTANA STATE UNIVCRSITY B02EMAN *>971& 
July 12, 1976 

RECEIVED 

JUL 1.) 19/6 

DEPARTMCNT Of MATHlMATICS 
M, S. U. 



RE* Ph,D Program in M^tt^rri^tlce DepartiTient at IsASU 
/ 

This rnemorandum im to ^Hp^mm support ^ tinm School of Arehltscture 
for ttna continuation of tf>^ pn.D program in the l^partmant of Mattwmatlcs. 
The quality of the P^ogr^m in Sch^l is hsavily deparidsnt on frie 
quality of progrann ^nd instructl^ In y^r departnrMirit, botti as a seiance 
and as an art, ^ aci^hc^* ruatt^matics is rasponsible for a foundation 

in all our technical cou^^^%^ ^§ ^ atoructojre daslgn saqusnoa and me 

environmantal contf^ls ^qu^haa* This part of our program halps archi^ 
tacts dasign tschniGWly ^oU^d bgiWtng^ environn-ants. As an art, 
matinamatics and It^ ccri^e^n for tf^e »aroh of baauty in abstract patterns 
is diractly applicable to ^orT^Ple?^ ^*^baui and anvlrormartal dasign problennSj, 
whars the dlsclpllna of t^Pol^Sy rr»t9ht tim applied diractly In tirm search for 
both continuity and conti»4ltt^* Ultimately, matfiamatles helps our stojdants 
t© ttilnk clearly and ppaduet*Vaiy# I am v^ry plaasad with tine high quality 
of insti-uctlon fror^ whi^^h our^ ^tud^^hts presently bansfit in the Oepartnnent 
of Matt^mattcs, Should )fC^^ progrann h« ellmi-iatod, we should 

suffer greatly throu^ tfie irTirntnant dacraase of qualiQ'' of Instruction in 
your Departnnent, I sino^raly tt^la wll not be tJ^e case. 




TO: 



FR: 



Dr, R^ert Sngl^ 

Head and pf^fmB&^^ of N^tf^matlcs 
Montana St^^ un»versit^ , ^ 

Ilmar Reinv^aid. D\\re^t6r 
School of Af^Qhi^ctur^ 




IR/nb 
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Montana StaU Unimsity— — Mm^„ sms m 4o^m^!2i 



CoUege of Englneeiing 
Office of the Dean 



July 7, 1976 



Ois Freeman J. WTighc 

Deputy CoBsnlsslc/ner for Acadefflic Affairs 
Office of the CoTmiiBloneT of Higher Education 
1231 Eleventh Avenue 
Helena, Montana 59601 

Dear Dr. Wright: 

When 1 was pursuing my progrra of study at Stanford University, one p&rtlon 
of my doctoral dleaertatlon proved particularly difficult. After much work 
the problMtt waa formilated In terna of then tmselved non-linear equatlona. 
A closed solution was desired. 

A check with ifloat of the Mathraatlca professors at Stanford yielded i few 
auggeatlona but no concrete «eult8. finally I sought the counsel of Dr. 
Polya. He was laraedlately Interested la a problem of such challeoge. 
Within weeks he had not only solved the problem for me but had generalized 
the procedures and written a paper for the most prestigious French Mathefflatlcs 
J oumal . 

This arae story Is repeated ^Ith variations wherever good graduate progrmaB 
exist In a University. In particular the Interaction between MathCTatlcs 
and Engineering la vital. The PhD program in Engineering Is enhanced Im- 
roeaaurably by excellent staff In Mathanatlcs , Conversely, I believe that 
the productivity of our Mathwaatlcs staff la Increased through imteraction 
with Engineering students and faculty. 

In order to maintain top quality staff in Mathaaattlca, I believe that a 
Mathmatics PhD pMgron is essential. Polya would not have been at Stanford 
if St^ford had not been a cMter of excellence in Mathematics - undergraduate 
through PhD. 

I hope these r^rka will prove helpful to you as you make your decision. 

Sincerely yours, 



/ 





Dtan i/ 




BJB/bmh . . 
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ATTACHMENT # 1 . 



NUMBER OF GMDUATES 
FROM 

Ph. PROGRAMS WHICH EXIST ON MORE THAN ONE CAl^US 
OF THE MONTANA UNIVERSITY SYSTEM, 1966-75 

























Average 
























past 




1966 


1967 


1968 


1969 


1970 


-1-7 / ^ 




xy / J 




1975 


5 yrs; 


Microbiology - MSU 


2 


1 


2 


X 


1 


2 


2 


X 


6 


X 


2.4 


Microbiology - UM 




1 


1 


0 


2 


2 


2 


2 


3 


1 


2.0 


Zoology - MSU 
Zoology - UM 


3 
2 


4 
2 


2 
4 

J 


1 

2 


6 
2 


2 
2 


X 
2 


3 
3 


X 

1 


X 

X 


1.6 

1.8 


Botany - MSU 


1 


4 


0 


0 


2 


2 


0 


0 


1 


1 


0,8 


Botany - UM 


X 


0 


0 


1 


2 


0 


6 


0 


3 


6 


3.0 


Chemistry - MSU 


* 


2 


X 


4 


4 


3 


7 


5 • 


7 


6 


5.6 


Chemistry - UM 








1 


X 


4 


0 


0 


2 


2 


1.6 


Mathematics - MSU 


3 


4 


2 


X 


0 


6 


0 


2 


5 


3 


3.2 


Mathematics - UM 














2 


1 


1 


2 


**1.5 



Program in operation, no figure reported. 

Counted over the past four years, due to newness of the program. 
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NT # 12 




Forrsnt 

H|oft__ 

July 22, I97fi3tteuici--- 



Dr* Freeman J. Wright^ Di^ty Comffllailonex' of 

Acadeola AffalrB 
The Montana Unlyernity System 
TwalT© Thirty^One SlOTtnth At©. 
Helena, Montana 59tfOl 

Dear Dr. Vri^tl 



t-urka= 



Am 



MeMillon^ 



&cloi^ ie a Joint response to your reoent request for an^llf leatlon 
of the relationships between ©ur two d^wtments of chemistry and hetween 
the respectlv© depaj'tmenti and the pro-ams with whieh eaeh interaota. 
If we can be of further help please let us taiow. 




E» £eitb Osterheld 
Chairmaui and Professor 
DepMtment of Chemistiy 
University of Montaaa 



SinoereJ^i 

1, W. Anaoker 
ftof essor and Head 
Department of Chemistry 
Montana State UniTsrsity 
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A. Importance of the chemistry doctoral programs to 
other d 1 s c1 p 1 i n e s " 

To a surprising degree, many processes of importance In 
disciplines other than chemistry are In fact chemical 
processes and require a knowledge of chemistry for true 
understanding. The rates of these processes are subject to 
the principles of chemical kinetics. Whether a given process 
(an^ conceivable process. In an^ living or non-living system) 
can occur is predictable. In principle, from the laws of 
chemical thermodynamics. Kinetics and thermodynamics are 
major parts of physical chemistry. 

The fields of biochemistry, organic chemistry and 
inorganic chemistry build on the principles of physical 
chemistry to give one an understanding of the properties and 
structures of materials and of the changes that occur during 
chemical reactions for living systems (biochemistry), systems 
involving compounds of carbon (organic chemistry) and systems 
dealing primarily with elements other than carbon (inorganic 
chemistry). Analytical chemistry provides the techniques 
for studying the content of samples, identlfving the elements 
and compounds present and determining the percentage of each 
in the sample. 

Not only is a background in chemistry needed for an- 
understanding of any field concerned with chemical processes, 
but also the methods and techniques of chemistry must be 
employed in studies In such a field. Graduate programs 
other than in chemistry make use of spectraphotometers , 
spectrof 1 uorometers , mass spectrometers, liquid scintillation 
counters, gas chromatographs , major centrifuges, x-ray 
equipment and epr spectrometers belonging to the UM and MSU 
departments of chemistry. Little of this eqiiipment would be 
available without the doctoral programs. 

We have listed below some examples of the interrelation 
of the chemistry and the cognate programs at UM and MSU. 
For each cognate area we have briefly characterized the ways 
1n which chemistry arises in the area and havs then given 
examples of specific studies done cooperatively or with the 
use of consulting or instrumentation from chemistry. The 
expertise and facilities for the necessary level of support 
of the cognate area would be likely to be unavailable in the 
absence of the doctoral programs In chemistry. 



BOTANY . 

Relation to chemistry . Not only is the growth of plant 
material a chemical reaction, but almost all herbicides, 
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Insecticides, and plant growth regulators act through 
chemi cal processes , Chemical analytical techniques^ often 
highly advanced, are employed in evaluation of nutrient 
materials^ of plant composition and of environmental 
conditions alfecting plant growth. 

Support from chemistry at UM > Coopera ti ve studies have 
been carried out on the ability of certain plants^ including 
sagebrush, t:o prevent the development of other plants in the 
soil nearby; on plant enzymes capable of breaking proteins 
into simpler substances; on the use of the chemical composi- 
tion of plants in Identifying and differentiating plants of 
very similar appearances; and on the isolation and character- 
ization of the DNA of various species of ponderosa pine 
seedlings (DNA means deoxyribonucleic acid, the material 
carrying the hereditary Information of. an organism). 



BIOLOGY (Micyoblol ogy , Zool ogy , Entomol ogy , etc ■ ) : 

Relation to chemistry . The life and sensory processes 
of all anlmais and microorganisms employ chemical reactions. 
These chemical rea.ctions are governed by the same principles 
that govern all ctfemical reactions. Consequently , many 
studies In these fields require the application of chemistryt 
particularly those dealing with bodily function and dysfunction 
with nutritior^ with the effect of drugs and medidness and 
with en vi ronfren tal effects. 

Support from chemistry at UM . Cooperative studies have 
been carried out on factors affecting the production of 
enzymes and hcrm^ones in various animals and birds ^ which 
could lead to an understanding of population density 
fluctuations of animals in nature and of glandular disorders 
in humans; on the development of a skin test for gonorrhea; 
on the role of ribosomes in immunization for tuberculosis; 
on enzyme activity in placental tissues; and on RNA tumor 
viruses* 

Support from chemistry at MSU . To learn more about 
embryology of grasshoppers and to eventually control thai 
populations^ trace element studies on grasshopper eggs ha 
been made* Cyanine dyes ha^e the potential for eliminati 
certain parasites from man and domestic animals; their 
anthel mi nthi c properties are currently being Investigated 



AGRICULTURE : 

Relation to chemistry . Concerned with plant and animal 
utilization^ agriculture involves chemistry in all of the 
ways inherent In botany and biology. 
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Support from chemistry at MSU . Chemistry 1s one of 
ten research departments at MSU which is linked to the 
Agricultural Experiment Station. Currant Chemistry Station 
projects Include the evaluation and characterization of 
starches from a variety of barleys; a study of the factors 
involved in the degradation^ deposition and persistence of 
selected pesticides and related chemical s ; the development 
of detailed Information on the composition and biochemistry 
of cutlcular waxes of plants and insects; Isolation and 
characterization of the heat stable enterotoxin of col 1 
responsible at least In part for calf scourc in Montana; 
increasing longevity and nodulating characteristics of 
sainfoin (an increasingly important crop for forage and 
hay); the development of efficient methods of producfng 
ammonia from animal wastes; devising a suitable technique 
for screening wheat varieties for winter nardlness; and 
a study of the genetic toxicology of a variety of air and 
water pollutants. Some of these projects are 1 nterdi sc1 pi i nary 
and involve cooperation with faculty from Plant Pathology, 
Plant and Soil Science^ and Biology* 



GEOLOGY AND EARTH SCIENCES : ^ 

Relation to chemistry . Much of the mineral andi rock 
material studied by geologists formed or deposited by 
chemical processes* The movement of mineral material 
through the earth by solution and diffusion processes follows 
chemical principles* The methods of analytical chemistry 
are needed to Identify and quantify the chemical species 
present in geological samples. 

Support from chemistry at UM . Help has been given 1n 
the application of analytical methods to many geological 
problems, in the development of a relati onsh i p systemati z1 ng 
bond strengths in a class of mineral materials, in designing 
a system that would serve as a model of the deposition of 
minerals in tidewater potfis, and in assessing the diffusion 
rates in molten rocks. 

Support from chemistry at MSU , The Chemistry and 
Earth Sciences Departments have cooperated in determining 
the presence and amounts of trace elements in coal and the 
fallout and distribution of silver from cloud seeding. The 
two departments are currently studying the ai^ pollution 
potential for future strip mining operations at Sarpy Creek 
in Eastern Montana ^ 
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PHARMACY r 

Relatio n to chemistry . As the sci ence concerned with 
medicinal substances^ pharmacy deals with the preparation^ 
properties and biological action of chemical substances. In 
general, the mode of action Is through chemical processes* 

Support fr o m ch emistr y at UM > A cooperative study with 
pharmacy has dealt with the recovery from plant tissue 
cultures of enzymes of medicinal and industrial value* The 
expertise and equipment of our organic chemists is often 
contributed to studies 1n which new organic chemicals are 
being prepared for evaluation for possible medical appli- 
cations * 



MHD RESEARCH : 

Relation to chemistry . Electrical energy can be 
produced by curning coal In a magnetohydrodynami c generator* 
Because such a plant Is theoretically much more efficient 
than a conventional coal-fired plant, MHD may provide a 
workable solution to our current energy problem. Coal 
combustion is a chemical process In which a large number of 
chemical compounds--mostly organ1c--are converted Into 
otherSj along with heat. 

Support from chemistry at MSU . Before MHD power plants 
can be practical, a number of chemical problems must be 
solved, CheniiStry faculty are developing techniques and 
instrumentation to analyze the gases and slag produced in a 
MHD generator and the interactions between the two. 



WAMI : 

Relation to che mistry. The successful practice of 
medicine requires an extensive knowledge of chemistry. Life 
processes are almost entirely biochemical in nature. The 
treatment and oravention of disease invariably involves the 
administration or restriction of chemicals inone form or 
another* Training in all ^fields of chemistry, but especially 
in biochemistry, is essential to the moder^n physician, 

' Support from chemistry at MSU > Montana State is one of 
five universities participating in the WAMI (Washington, 
Alaska, Montana^ X^^^o) medical education program* The 
program Is sponsored by the University of Washington School 
of Medicine at Seattle and leads to the M*D* degree from 
that school. It is designed to Increase the number of 
physicians in rural areas of Alaska, Montana and, Idaho. 
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Mdntana WAMI students spend the first year of their training 
at MSU. One of the courses they take is medical biochemistry 
which IS taught by Drs. Armold, Hapner, Jackson. Robblns/ 
Rogers and Warren of the Chemistry Department. 



ENGINEERING - 

. Relation to chemistry . Engineering is the art and 
science by which the properties of matter and the sources of 
power are made useful to man in structures, machines, and 
manufactured products. The principles of chemistry govern 
the deyelopment of materials with desirable properties and 
the transformation of one form of energy into another. 

^. Support from chemistry at MSU . Faculty members from 
Chemistry, Earth Sciences. Civil Engineering and Plant and 
Soil Science, as well as faculty from Nortn Dakota Stite 
University and the University of Wyoming, are evaluatirtg 
surface and groundwater problems associated with pott-'S ' 
strip mine sites. Recently the Chemistry Department ai,f< 
Chemical Ehgfneering Departments cooperated on a utilization 
study of del ta-3-carene, a byproduct of the paper industry. 
The department has also been involved with the Civil En- 
gineering Department 1n projects concerned with trace 
elements In sewage and the clarification of waste fluids 
from paper production. 
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B. Complernentary character of the UM and MSU programs 

The field of chemistry can be subdivided conveniently 
Into five areas, for each of which thi UM and MSU programs 
are compared below. 2 each campus we have lis ted the 
faculty involved in each area. Several faculty have been 
listed for more than one areap 1n accord with their interests 
and activit^'es. Faculty specializations are also the 
specializations in which doctoral candidates can be prepared 
In each departmenti 

Consistent with the 1 and-grant character of Montana 
ftate University and the presence there of the Agricultural 
Experiment Station and the engineering programss the chemistry 
department at MSU properly has more of an orientation to the 
applied side of chemistry than has the one at UM. 

1. Analytical , instrumental and environmental chemistry . 

MSU faculty: Amend, Grimsrud, Pagenkopf, Thurston, 
Woodrlff, Geer, Emerson 

UM faculty: Erickson, Juday, Van Meter, Waters 

Doctoral preparation in analytical chemistry is 
offered at MSU, but not at UM, Consi stent w1 th this, the 
research at MSU on the development of instrumental methods 
of chemical analysis Is not duplicated at UM, Environmental 
chemistry, which uses the methods of analytical chemistry to 
study environmental effects, Is prominent in the programs of 
both department, although neither offers a Ph.D, in environ- 
mental chemistry* At MSU, environmental chemistry studies 
have been directed largely towards problems pertinent to 
development of the south-eastern Montana coal and oil shale 
deposits, the MHO process, and atmospheric ozone levels* At 
UM, studlep have concentrated on water quality. Including 
year-round testing of ij/estern Montana lakes and streams, 
water quality threats from coal gasification processes, and 
the use of ozone in water purification; on pesticide and 
heavy mwtal levels in fish and migrating birds. 

2. Biochemistry . 



MSU faculty: Armold, CalliSi Goering, Hapner, Jackson, 
Julian, Rogers, Warren 

UM faculty: Fevold, Hill, Mell, Watson 

Bicchemlstry Is, in a sense, an applied field, the 
principles of chemistry being applied td explain biological 
phenomena* In the programs at UM and MSU, the practical 
values suught tend to be longer-term at UM and more Immediate 
at MSU, This general pattern derives from the Involve- 
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ment of many of the MSU biochemists -wrch the Agricultural 
Experiment Station. The UM program enpnasizes medical 
biochemistry, whereas that at MSU emphasizes agricultural 
'biochemistry, although neither emphasis Is exclusive. 

Unique at UM are research programs in nucleic acid 
biochemistry; in vertebrate hormone biochemistry, in 
general, and in steroid hormone biochemistry, in particular 
in pHyslcal studies of large biochemically Important 
moleculesi and in the field of tumor viruses. Research 
programs unique at MSU are on protein synthesis, on util- 
ization of starches, on the surface lip-Ids (fats) of 
insects, and on analysis of ergot alkaloids. 

Although ribosomes are studied in both departments, 
their structures are studied at UM and their function at 
MSU. Whereas studies on enzymes at UM are concerned with • 
the relation between protein structure and enzyme activity 
and with the breakdown of proteins by enzymes, those at MSU 
are more physically oriented. There is. In fact, no 
duplication in the areas of special iiation in biochemistry, 
in spite of this being a principal field of activity for 
both departments. 

3. Inorganic chemistry . 

MSU faculty: Emerson, Pagenkopf, Howald 

UM faculty: Osterheld, Thomas, Van Meter 

Unique to UM is research on the rates and mechanism of 
the decomposition of solids and of polyphosphates In solutio 
Unique at MSU are studies of Inorganic aspects of soil 
chemistry and of ion transport through membranes. 

Research 1s carried on in both departments on coordin- 
ation compounds (ones containing metal ion complexes). 
At MSU the. interest is directed toward determining the 
structures and physical properties of the compounds and 
rates of their reactions, whereas at UM it is directed 
toward the preparation of novel complexing agents for 
forming the compounds. The environmental chemistry in- 
terests of the inorganic faculty are compared in an earlier 
section. 

4 . 0 r g a n j c c h em 1st r.y . 

MSU faculty: A.C. Craig, R.E.R. Craig, Geer, Gerry, 
Jennings, Mundy 

UM faculty: Erickson, Fessenden, Juday, Shaflzadeh, 
Waters 
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Unique at MSU is research in organic electrochemistry, 
on rates of degradation of pesticides in the environment, ■ 
and prsparation of naturally occurring insect attractants. 
Unique at UM are studies on the reaction of ozone with 
organic compounds, on organic compounds containing mercury, 
on sil ■; con-containing analogs of medicinally important 
compoundE, and the programs of the Wood Chemistry Labor- ' 
atory. The latter programs include the conversion of waste 
forest products to useful chemicals, the use of waste forest 
products for fuel, the control of f i res i n ce 1 1 ul os i c = 
materials (including forest materials), and studies to 
improve the utilization of sagebrush covered lands. 

The major area of commonality is in the development of 
methods of preparation of organic compounds. The classes of 
compounds prepared are totally different, however. 

5. Physical chemistry. 

MSU faculty: Anacker, Callis, Caughlan, Howald, Olsen 
UM faculty: Field, Woodbury, Yates 

Purely theoretical studies of liquid and surface 
structures are unique to UM. Areas of physical chemistry 
studie'd only at MSU include the, x-ray crystallographic 
determination of the structures of molecules and crystals, 
the determination of the structure and properties of 
surfactant (soap and detergent) solutions, studies of the 
electronic structure of molecules (especially those of 
biological importance), the physical chemistry of soils, 
and equilibria in solutions and slags. 

Work In chemical kinetics (chemical reaction rates) 
occurs in both departments, but the- types of reactions 
studied and the emphases of the studies are notably dif- 
ferent. At MSU, the studies emphasize applications, as in 
the problem of nitrogen oxides produced In the MHD process. 
At UM, the emphasis has been on complex chemical reactions, 
especially those exhibiting oscillations, not only studying 
the reactions experimentally, but developing the theoretical 
and numerical treatments necessary to their understanding. 



C .. Examples of Conab oration between Depai- tmpnt s of 

ot^Monta na ^^"'^ ■^n^ "e^s1tv and Univer sity 

1 . Semi nars 

soeakerf ^fn'^B®"^ has provided thi other with seminar 
Hill Jfl. M^""* Erickson, Fessende-n, Fevold, Field 

HilU Kelsey, Magar, Van Meter, Waters and Watson from the 
University of Montana have spoken at.Bozeman??a1g Emerson 
■ff^r^^H* ^"m-^ Pagenkopf from Montana State have 
lectured at Missou a. Anacker of Montana Stete provided a 
telelecture for a UM chemistry seminar last year 

in-infiC the two departments have 

threxLnsrtrfJrr°"^h"* "^^^^'^^ speakers and thus reduced 
fJ^inn^ 5 M ""^st recent examples are Henry 

Eyring of the University of Utah and Charles Wilcox of 
Cornell University, during 1976-76. 

2. Graduate Committee Exchanges 

JXv If n Emerson (MSU) participated in the administration of the 
final oral examination for Master's candidate Geoffrey 
Hughes at UM in Spring, 1972. 

b. Brad Mundy (MSU) took part in the research proposal and 
final oral^ examination of UM doctoral student P. G. Marsh. 

c. Bill Waters (UM) served on the committee examining the 
stident """"""^^ proposal of Rod Otzenberger. a MSU doctoral 

^* nrjl"* rl^'^ V^^^l '"^^ Graduate Program Committee 

of the Chemistry Department at UM to exchange ideas on 
graduate program requirements. 

" lever'^'t^^es"! Jear*"° '-^---^-^"ts confer on the telephone 

3. Instrumentation 

a. Both departments have supplied lists of npecial instrumenta- 
tion and invited the other to make use of unique items. 

b. Before MSU acquired a versatile NMR spectometer , MSU doctoral 
students Lipkowitz, Pillsbury and Voecks used UM's 
instrument in some of their research. 
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c. Sam Rogers and Gordon Julian of MSU made several 
visits to Missoula, for advice from Walter H111 of UM 
regarding the use of a zonal rotor of an ul tracentri f uge 
to isolate nbosomal subunits and viral particles by 

the sucrose density gradient technique. 

d. Richard Stebbins (MSU) used UM's EPR spectrometer this 
past year heca^use the one on the MSU campus was out of 



e. Wyn jennin'js of MSU has run a number of samples from UM 
on the moSs spectrometer at MSU. 

f. Wyn Jennings' group at MSU is carrying out total 
organic carbon analyses for the water quality studies b 
Juday at UM. 



4. Research 



M.E. Magar (UM) and J.E. Robbins (MSU) collaborated 
on the following publication: "The Subunits of Porcine Heart 
19l'^l 73^(1 96pT'^''**^ Dehydrogenase,'' Biochem . Blophys . Acta 



